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S EDIhE,NTS) 

\ \\, 

FIGURE 4,42-14+-PCOC~RADIONFJCLIDES -.,, (IHSSs 142.1-142.4) SURFACE SOILS (DRY 
, ,,' y'' .: 4 .< 

FIGU@ 4i4-15 SEMIVOLATILE ORGANIC COMPOUNDS (IHSSs 142.5-142.9) 

FIGURE 4.4-?6\PCOCf/:METALS (IHSSs .142.5-142.9) SURFACE SOILS (DRY 

/ 5  -'-'- -- 

,.+e--- 

,. ,<" ,5' ' SEDIMENTS) 

',\ h\., 

\b '"* ""\+.SWACE SOILS (DRY SEDIMENTS) 
+* \  " -. 

SEDIMENTS) 
FIGURE 4.4-1 7 PCOC RADIONUCLIDES (IHSSS 142.5-142.9) SURFACE SOILS (DRY 

SEDIMENTS) 
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PCOC RADIONUC AND 167.3) SUBSURFACE 
SOILS 
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SUSPECT VOCS: 2-BUTAN OLUENE (IHSS 
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SEMIVOLATILE ORGANIC C O M P O ~ S  AND PESTICIDESRCB~ 

d -\ 

-m-- - c / i  

(IHSS 143)kJBSURF;4"CE , ,/ SOILS 
PG&?C'h&TALS (IHSS 143) SUBSURFACE SOILS 

'lu -5 

PCOCYRADIONUCLIDES (IHSS 143) SUBSURFACE SOILS 
+4=-+----*\, *"., 

FIGURE 4i5"13FSUSPECT V O b :  2-BUTANONE, ACETONE, AND TOLUENE (IHSS 

FIG& 45-14 SUSPECT VOCs: 2-BUTANONE, ACETONE, AND TOLUENE (IHSS 

FIGURE 4.5-1*5,'VOLA$ILE ORGANIC COMPOUNDS (IHSSs 156.2 AND 216.1) 

, /  \ '  
l/r ,/' 156.2).SUBS&ACE SOILS 

" %:'\ 2 16.1) SUBSURFACE SOILS 
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tk. i 
SUBSURFACE SOILS 

FIGURE 4.5-16 
FIGURE 4.5-17 

PCOC METALS (IHSSS 156.2 AND 216.1) SUBSURFACE SOILS 
PCOC RADIONUCLIDES (IHSSS 156.2 AND 216.1) SUBSURFACE 
SOILS 
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GROUNDWATER\lst+Q~ARTER4991 - 4th QUARTER 1993 

'I' 

//;-;+\ I \ >  QUARTER 1993 \y 

TOTAL METALS ,f-==-/ AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 
J, 1 - -===- 

UHSU'GROUNDWAT6R 1st QUARTER 1991 - 4th QUARTER 1993 
+th 

FIGURE 4.6-5 DISSOLVED. METALS AREA 1 (UNNAMED TRIBUTARY 
x--=---% 't, \\\. 

,I 5 QUAR&R 1993 

'\.\ ''\ ~ U A R T E R  2 1993 

' HDRAINAGE),UHSU GROUNDWATER 1st QUARTER 1991 - 4th 
\/ 

;">, \\ '\ 

F I G ~ 4 b i - 6  TOTAL RADIONUCLIDES AREA 1 (UNNAMED TRIBUTARY 
'*a\, "h, DRAINAGE) UHSU GROUNDWATER 1st QUARTER 1991 - 4th 

+\ 

/' , 

FIGURE 4.6-7 DISSOLVED RADIONUCLIDES AREA 1 (UNNAMED TRIBUTARY 
DRAINAGE) UHSU GROUNDWATER 1st QUARTER 1991 - 4th 
QUARTER 1993 
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k /  

2' f 8, %\, 
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\ 1- - 
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"""1, 
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DRAINAGE) dSJh>GG&mWATER 1st QUARTER 1991 - 4th 
QUARTER 1993 

DRAINAGE) UHSU G R O h W A T E R  1st QUARTER 1991 - 4th 

$ k) f+f 

TOTAL' p i i X D ~ ~ ~ ~ L ~ ~ ~ ~  AREA 2 (NORTH WALNUT CREEK 
*' rp""-+.\ . %:, \' 

DISSOLYE,D' UDIOGJCLIDES AREA 2 (NORTH WALNUT CREEK 
DRAINA%GE) UHSU GROUNDWATER 1st QUARTER 1991 - 4th 

FIGURE .4.6-15 NITATE/NI&TE AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

F I G d " 4 ? 6 > 6  *SUSPECT ORGANIC COMPOUNDS: ACETONE AND METHYLENE 

.rc*b'--+g *\\ "4\\ 
/ " ) . , , I ~ ~ ~ R ~ ~ ~ ' i 4 9 ~ ~ ~  +\ 

/'' P 
/ )4 

\ \  4 '  'ii, UHSU GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 

- ,%CWO~DE AREA 3 (SOUTH WALNUT CREEK DRAINAGE) UHSU 
+? 

$1 * 
GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE4.6-17 ORGANIC COMPOUNDS AREA 3 (SOUTH WALNUT CREEK 
DRAINAGE) UHSU GROUNDWATER 1st QUARTER 1991 - 4th 
QUARTER 1993 
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\, -\, 
\ b 

%>,. t, QUARTER 1993 
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URGWDIENT DRAINAGE) UHSU 
R'%R-1991 - 4th QUARTER 1993 
REA 4 (UPGRADIENT DRAINAGE) UHSU 

G R O W V A T E R  1st''QUARTER 1991 - 4th QUARTER 1993 

ARTER 1991 - 4th QUARTER 1993 

T, 2. 
T0TAL''METALS /""\ ARE'&' 4 (UPGRADIENT DRAINAGE) UHSU ' 

FIGURE 4.6-25 DISS~LVED,,,~ETALS AREA 4 (UPGRADIENT DRAINAGE) UHSU /-.. 't, 
// ,,GROCTMDWA?kR 1st QUARTER 1991 - 4th QUARTER 1993 -\, '$ B FIGUREq,4.6-26 ' /' TOTXL 'RADIONUCLIDES AREA 4 (UPGRADIENT DRAINAGE) 

UHSU GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 I ,  

b,. 
FIGURE'4?6-27<, \\ DISSOLVED RADIONUCLIDES AREA 4 (UPGRADIENT DRAINAGE) 

"\,,hSU,GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 
~ 1 ~ ~ ~ ~ 4 . 6 - 2 8  NITATENTRITE AREA 4 (UPGRADIENT DRAINAGE) UHSU 

GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 
FIGURE 4.6-29 SUSPECT ORGANIC COMPOUNDS: BI S (2-ETHYLHEXY L) 

PHTHALATE AND METHYLENE CHLORIDE AREA 5 (W&I 
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FIGURE 4.6-38 
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GROUNDWATER 1st QUARTER 19l l  -&h QUARTER 1993 
ORGANIC COMPOUNDS AREA DRAINAGE) UHSU 
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3 P 

Lf t., \. 
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DISSOLVED METALS AREA 5 (W&I D ~ I N A G E )  UHSU 
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./ ,.c' 
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% \\, / 4* 

1.4, '*., 
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p' -*\ 
\ b ";. 
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DISSOLVED &TALS k & A  6 (IHSS 143) UHSU GROUNDWATER 

,ii P *-*-h- 

1st QUARhR-L921 - 4th QUARTER 1993 
:+ %,\ "-d 
TOTAW'RckDIONUCLIDES *& / AREA 6 (IHSS 143) UHSU 

\ 4, 

G R O h W A T E R  1st QUARTER 1991 - 4th QUARTER 1993 
,fl-l-9, '& %\\, 

FIGURE 4,,6~~9eeDISSOL\;iiDDIONUCLIDES ?\ '? AREA 6 (IHSS 143) UHSU 
# /  

I I I  

,$: 
GROUNDWATER 1st QUARTER 1991 - 4th QUARTER 1993 , *  

bM ' : 
7% %*\ 

FIGURE '4.,7-1'xb\ O R G k h C  COMPOUNDS OU6 DRAINAGES SURFACE WATER 

FIGURE4.7-2 POOC TOTAL METALS OU6 DRAINAGES SURFACE WATER 
(BASEFLOW) 

-t 

'h-.,:i~~5~~~~~) ", 

FIGURE 4.7-3 PCOC DISSOLVED METALS OU6 DRAINAGES SURFACE WATER 
(BASEFLO W) 
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FIGURE 4.7-10 

FIGURE 4.7-1 1 
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FIGURE 4.7-13 

PCOC TOTAL RADIONUCLIDES OU6 DRAINAGES SURFACE 
WATER (BASEFLOW) 
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4 j  ,>\, ‘X 

-\+& \, \ \\\, 
%\ :? 

, ’‘3 

/’ /’ 

-+ L’ ’? 5f 

\ 4; 

(STORM EVENT) :/I k 
PCOC TOTAL R A D I ~ ~ C L I D E , ~  o u 6  DRAINAGES SURFACE 
WATER (STORM E V E h )  ” 

SURFACE WATER;-, \>\- 

SUSPECT ORGANIC COMPO.UhDS. DI-N-BUTYL PHTHALATE 
AND METHY,~E.~- -CHLORIDE~?~SSs  .142.1 - 142.4) POND 

*t\, 

PCOC TOTAL ‘bE’kALS’ 0, bv<, , (fhSSs1’142.1 - 142.4) POND SURFACE 

PCOCADIEOLVED &TXLS (IHSSs 142.1 - 142.4) POND SURFACE 
WATER 

i. ,? 
P , ~ Q C  T ~ ~ A L ’ =  
$,< ?\ 2 -----=- 

“X , J 
WATER ‘%< (:‘ 

?\ >. 
\~>\/+ 

,/ f = - =  > ,  

SURFACE WATER 

” 

1;ONUCLIDES (IHSSS 142.1 - 142.4) POND 

.i \\ . d 
~ ~ O C Y 3 S ‘ S O L V E D  RADIONUCLIDES (IHSSs 142.1 - 142.4) POND 

c -*. \,\L 

/ y 4 ~ w ~ ~ ~ h ~ A ’ m ~  ** 
/” 2 :  

FIGURE44.7L14 SUSPECT ORGANIC COMPOUNDS: ACETONE, DI-N-BUTYL 
1, // ,’ ,4’ 

* .  ’ ., PHTHALATE, AND METHYLENE CHLORIDE (IHSSS 142.5 - 142.9) 
‘\\\ y. 

A It, POND SURFACE WATER 
\\, + 

FIGURE 4.7-1’5\, ORGAkC COMPOUNDS (IHSSs 142.5 - 142.9) POND SURFACE 
B ,<7 

WATER 
FIGURE 4.7-16 PCOC TOTAL METALS (IHSSS 142.5 - 142.9) POND SURFACE 

WATER 
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FIGURE -4.8- 1 
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SURFACE 

142.9) POND 

- 142.9) POND 

SUSPECT (ACETONE) (IHSS 

I-;:. 
a* ,." 

WATER 

WATER 

SURFACE WATER 

SURFACE WATER 

PCOC TOTAL METALS (IHSS,142>12) POND SURFACE WATER 
PCOC DISSOLVED-METALS (IHSS442.12) w POND SURFACE WATER 

49 --"---"'a 

PCOC TOTAL"*RADIONUCI=IDES (IHSS 142.12) POND SURFACE 
WATER 

.-_ - %\; "'\ 

-7 /=--' 3 
\\ / I  

\< \$/ ,y 

':*L <, 2'' 
SUSPECT ORGANIC \COMPOUNDS: ACETONE, BIS(2- 
ETI$YQHEXYL) PHTHAMTE, BUTYL BENZYL PHTHALATE, DI-N- 

d y-h > 4: *, 

--=--.. 
B*L FHTHSLATEF AND METHYLENE CHLORIDE OU6 

-4 
DRGNAGES STREAM SEDIMENTS -, 

FIGURE 4.8-2 

i /*' 

FIGURE 2' ,4.8-"4 ,$' 

&\ '"i 

ORGkNI.C%OMPOUNDS OU6 DRAINAGES STREAM SEDIMENTS 

PCO&~&DIONUCLIDES OU6 DRAINAGES STREAM SEDIMENTS 

.,pb"""--, d, k.+ 
FIGURE 4.8-3 p-PGOC'wTQ$,0U6 DRAINAGES STREAM SEDIMENTS 

F I G W  4~8-5 SUSPECT ORGANIC COMPOUNDS: 2-BUTANONE, ACETONE, 
BIS(+ETHYLHEXYL) PHTHALATE, BUTYL BENZYL PHTHALATE, 

b"~-DI~N-BUTYL PHTHALATE, AND TOLUENE (IHSSs 142.1 - 142.4) 
t., 
POND SEDIMENTS 

FIGURE 4.8-6 VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS AND 
PESTICIDES/PCBs (IHSSS 142.1 - 142.4) POND SEDIMENTS 
PCOC METALS (IHSSS 142.1 - 142.4) POND SEDIMENTS FIGURE 4.8-7 
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FIGURE 4.8-1 7 

PCOC RADIONUCLIDES (IHSSs 142.1 - 142.4) POND SEDIMENTS 
SUSPECT. ORGANIC COMPOUNDS: ,/2:BUTANONE; ACETONE, 

DI-N-BUTYL PHTHALATE, M E d L E -  CHLORIDE, TOLUENE 

R' L' 
BIS(2-ETHYLHEXYL) PHTHALATE, B V L  BENZYL PHTHALATE, 

/I */ -\*, A,* . 
(IHSSS 142.5 - 142.9) POND SEDI~NTS".x~b,  \\\, 

SEMIVOLATILE ORGANIC C~SOUNDS Am, PESTICIDESPCB~ 

SEMIVOLATILE ORGANIC~OMPOUNDS AND PESTICIDESPCBS 

J \\ A> 4, 
.(IHSSs- 142.5 - 142.9) POFJJ?'SEDIMENTS 0'-2' DEPTH 

$5 < 

S. 2'-4' DEPTH 
Fh SEDIMENTS 0'-2' DEPTH 
ND SEDIMENTS 2'-4' DEPTH 
142.9) POND SEDIMENTS 0'- . 

.5 - 142.9) POND SEDIMENTS 2'- 

4' DEPTH 
OUNDS: 2-BUTANONE, ACETONE, 
LATE; TOLUENE (IHSS 142.12) POND 

<- -_ ' 

S E D I ~ N T ' S -  fl >f--=%=-==.===.=# > 2 
$E&VOLATILE ORGANIC COMPOUNDS AND PESTICIDESPCB~ 
- u ,  4' 

(IHSS'Y4232) POND SEDIMENTS 
p----...i \\ "t, 

FIGURE 4.8-18F==-A*DDITIONALx/PCB~ -\ 2, (IHSSS 142.1 THROUGH 142.4) POND 
,,$' S E D i W m s  

$, ,' 

""*a\*- POND SEDIMENTS 
FIGURE 4>8-19 ADDITIONAL RADIONUCLIDES (IHSSs 142.1 THROUGH 142.4) 

FIGURE 4.8-20 2DDITIONAL PCBs (IHSSs 142.5 THROUGH 142.9) POND 
\ 

k\ z 

SEDI~ENTS 
FIGURE 4.8-21 ADDITIONAL RADIONUCLIDES (IHSSS 142.5 THROUGH 142.9) 

POND SEDIMENTS 
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4 .O 

NATURE AND EXTENT OF CONTAMINATION 

4.1 INTRODUCTION 

Section 4.0 presents the nature and extent of potential contamination in the OU6 IHSSs as 
specified in the OU6 Phase I Work Plan (DOE 1992a). The analytical data used to 
characterize the nature and extent are described followed by a discussion of the chemical 
results for potential contaminants in surface soils and dry sediments, subsurface soils, UHSU 
groundwater, surface water, and sediments. 

Section 4.2 describes the analytical data used in th.e OU6 characterization. The analytical 
data for each environmental medium that was sampled are discussed. A discussion of 
potential laboratory and other non-site related contaminants i s  included. 

Section 4.3 presents the methodology used for the comparison of OU6 data to background 
data for metals and radionuclides. The background comparison is part of the risk assessment 
process and supports the identification of PCOCs, COCs, source areas, and areas of concern. 

Sections 4.4 through 4.8 present the OU6 analytical data for the environmental media by 
IHSS. Section 4.4 presents surface soil and dry sediment data, Section 4.5 presents the 
subsurface soils data. Section 4.6 presents the groundwater data. Section 4.7 presents the 
surface water data. Section 4.8 presents the sediment data. 

Section 4.9 presents additional PCB and radionuclide pond sediment data collected during the 
OU6 Ecological Risk Assessment program. 

The potential source areas are the OU6 IHSSs which include the Sludge Dispersal Area 
(IHSS 141), A-Series Ponds (IHSSs 142.1 through 142.4), B-Series Ponds (IHSSs 142.5 
through 142.9), Walnut and Indiana (W&I) Ponds (IHSS 142.12), Old Outfall Area (IHSS 
143), Soil Dump Area (IHSS 156.2), Triangle Area (IHSS 165), Trenches A, B, and C (IHSSs 
166.1, 166.2, and 166.3), North and South Spray Field Areas (IHSSs 167.1 and 167.3), and 
the East Spray Field Area (IHSS 21 6.1). The following discussion provides a brief overview 
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of the historical operation of the OU6 IHSSs. 
Section 1.3.2 of this report. 

A more thorough history is presented in 

The Sludge Dispersal Area, IHSS 141, is located along the eastern perimeter of the security 
area of the WETS. Two corrugated metal buildings located on the western half of the site 
house the drying beds for the WETS Sewage Treatment Plant, which is located near the 
western perimeter of the site. Prior to 1983, the Sludge Dispersal Area may have received 
airborne radioactive particles from dried sludge packaging operations at the treatment plant. 
The area may also have been contaminated by spillage of dried or drying sludge from drying 
beds which were located just west of the site as shown in a 1964 aerial photograph. Between 
1969 and 1972 laundry effluent was sent to the drying beds. By the end of 1972, only 
effluent sludges were sent to the drying beds since all other waste waters were channeled 
through the Sewage Treatment Plant. An overflow incident in June 1972 contributed to 
elevated levels of plutonium in the effluent which may have subsequently ended up in the 
drying beds. _ _  _ -  

A-Series Ponds (IHSSs 142.1 through 142.4, respectively) are located in North Walnut Creek, 0 _ _  - - 
northeast of the main security area. The A-Series ponds are used to capture and control 
surface water runoff from the northern part of the WETS production facilities and from North 
Walnut Creek. Historically, the ponds may have received discharges from a number-of 
sources including untreated waste water, industrial wastes, and surface water. Between 1952 
and 1979, Pond A-1 was used to hold laundry waste water that may have contained nitrates 
and radioactive substances, including plutonium and uranium. Pond A-1 also received 
process liquid waste, cooling tower blowdown and steam condensate discharges which may 
have contained chromates and algicides. The water from Pond A-1 was discharged into Pond 
A-2, after its construction in 1978, where the water was then disposed of by natural and spray 
evaporation. The discharges from the laundry and other production facilities to North Walnut 
Creek were discontinued. Currently, upstream flow is diverted around Ponds A-1 and A-2. 
Ponds A-1 and A-2 are used for spill control management and detention of local surface 
water runoff and seepage. 

- 

Pond A-3, constructed in 1971, was used to detain surface water runoff from the northern 
facilities and the creek prior to being discharged downstream. Pond A-4 was constructed in 
1980 to receive water from Pond A-3 and water pumped from Pond B-5. The water in Pond 
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A-4 is treated by a granulated activated carbon (GAC) system and discharged downstream 
into Walnut Creek. 

Over the last several years, numerous investigations, concerned primarily with radioactivity 
levels, have been conducted on the water and sediment quality of the A-Series Ponds. A 
1979 study concluded that plutonium was in the pond sediments and in the water as 
suspended material. In 1980, a study was conducted to determine the vertical distribution of 
plutonium in the sediments. The study showed that the sediment had no significant vertical 
variation in plutonium concentration with depth, probably due to the shallow pond depth. 
The study also shoed the concentration of plutonium in Pond A-1 was relatively low 
compared to the B-Series Ponds. A study in 1986 confirmed the presence of plutonium in 
Pond A-1 and indicated that Pond A-2 had similar concentrations of plutonium and higher 
concentrations of uranium. Pond A-3 also showed elevated concentrations of uranium, and 
Pond A-4 water quality was similar to background concentrations. 

, 

B-Series Ponds (IHSSs 142.5 through 142.9, respectively) are located in the South Walnut 
Creek drainage, east of the security area of WETS. The B-Series Ponds are used to manage 
surface water runoff from the eastern and central portions of the production facilities. 

Between 1952 and 1973, decontaminated process and laundry waste waters were released to 
South Walnut Creek and flowed through Ponds B-1 to B-4. The wastes may have contained 
nitrate, plutonium, and uranium. In addition, Ponds B-1 and B-4 received sanitary effluent 
from the sewage treatment plant. Reconstruction activities between 1971 and 1973 caused 
upstream sediment to migrate to Pond B-1, which may have increased the plutonium 
inventory in that pond. 

Presently, Ponds B-1 and B-2 are used for spill control management and to detain local 
surface water runoff and seepage. Pond B-3 receives effluent from the Sewage Treatment 
Plant at WETS and local surface water runoff. The water is then discharged to Pond B-4 
and subsequently to Pond' B-5. Pond B-5 was constructed in 1979 and was used as an 
overflow pond for Pond B-4. In addition, Pond B-5 has periodically received water pumped 
from Pond C-2 since 1991. 
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Various investigations of the water and sediment quality within the B-Series Ponds were 
conducted in conjunction with the investigations described above for the A-Series Ponds. The 
investigations indicated that plutonium was present in most of the ponds, with the highest 
concentrations in Pond B-1. The plutonium concentrations in the B-Series Ponds were also 
typically higher than those detected in the A-Series Ponds. 

Walnut and Indiana Pond (IHSS 142.12) is located approximately 2,500 feet east of the 
confluence of the North and South Walnut Creeks and immediately west (upstream) of 
Indiana Street. This pond is used to measure the flow of Walnut Creek using two Parcel 
flumes. In addition, the pond is used to settle out sediments transported in North and South 
Walnut Creeks. The effluent is sampled on a daily basis when discharge from the pond into 
Walnut Creek is occurring. 

The Old Outfall (IHSS 143) is located northwest of the Guard Station within the security 
area. The outfall acted as a catchment basin receiving liquids from various sources; mainly 
the laundry waste water holding tanks from Building 771. The laundry waste water was 
discharged to the outfall if levels of plutonium were low (i.e., below 3,300 disintegrations per 
minute per liter). In 1956 and 1958, soils contaminated with plutonium were discovered; 
however, it is not known if the contaminated areas were remediated. In 1957, a waste line 
was installed to convey the laundry waste water to Building 774. However, during 1957 and 
1965, periodic equipment problems caused the discharge of waste water to the Old Outfall 

_ .  

- 

area and subsequently into North Walnut Creek. In addition to the laundry waste water, the 
Old Outfall received discharges from the analytical laboratory, radiography sinks, the 
personnel decontamination room, and surface water runoff from the buildings and surrounding 
area. In 1968, a broken sewer line caused the sewage lift station tank to overflow onto the 
Old Outfall area. In 1970, hot spots of radioactive materials were detected in the soils and 
as a result contaminated soil was removed from ail area of approximately 75 square feet 
located between the outfall and the stream. In 1971, another remedial action was performed 
to remove approximately 800 square feet of soil contaminated with plutonium. 

The Soil Dump Area (IHSS 156.2) is located within the buffer zone, immediately adjacent 
to the northeastern boundary of the WETS security area. The IHSS is located on an 
interfluve separating the North and South Walnut Creeks. The area covers approximately 
225,000 square feet. This area received between 50 to 70 dump truck loads of soil excavated 
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during the construction of Parking Area No. 334. The excavated soils from the parking area 
had been originally excavated from around and near Building 774 and may have contained 
low levels of plutonium. Asphalt debris and concrete are also found within the Soil Dump 
Area. 

The Triangle Area (IHSS 165) is located within the W E T S  security area between the 
Northeast Perimeter Road on the north and Spruce Avenue on the south. The area covers 
approximately 250,000 square feet. The western two-thirds of this site is located within the 
Security Area. The area is partially vegetated and has been covered with an unknown amount 
of gravel fill.  This area was used as a storage site for miscellaneous wastes between 1966 

and 1975. The site was first used to store the drums removed from a field north of Building 
883 due to construction of a new decontamination facility. Various scrap materials were 
stored in the drums including graphite molds, crucibles, incinerator ash heels; crucible heels, 
raschig rings, and combustible wastes. The drums were stored until they could be processed 
for plutonium in Building 771. By the end of 1968, about 5,000 drums had been stored in 
the Triangle Area. High winds damaged a number of the drums in December 1968. In May 
1969, wastes from a fire in Building 776 were drummed and stored in the Triangle Area. 
These wastes may have contained plutonium. On five separate occasions, in 1969, 1971, and 
three times in 1973, leaking drums were discovered at the site. In each instance, 
contaminated soil was removed. By 1975, all containers were removed from the area and 
shipped to approved disposal facilities. The area has not been used for storage of radioactive 
materials since then, however some equipment and piping is currently stored in the area. By 
early 1980, additional soil indicating a radioactivity above background was removed. 

0 

Trenches A, B, and C (IHSSs 166.1 through 166.3, respectively) are located north of the 
W E T S  security area on a plateau separating North Walnut Creek and the unnamed tributary 
to the north. Little documentation is available concerning the operational history of the 
trenches, but they most likely received sludge from the W E T S  Sewage Treatment Plant. The 
primary chemicals in the sludges are believed to be radionuclides. 

Trench A (IHSS 166.1) is located about 100 feet southeast of the present landfill. This trench 
is estimated to have been active from 1964 until 1974. This trench may have received 
uranium and/or plutonium contaminated sludge from the W E T S  Sewage Treatment Plant. 
No other wastes were known to have been placed in the trench. 
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Trench B (IHSS 166.2) is located approximately 125 feet south of Trench A. Operation of 
this trench began around 1959. The closure date of this trench is unknown, however it is 
estimated to have operated through 1988. Similar to Trench A, this site is believed to have 
received only sludge from the WETS Sewage Treatment Plant. 

Trench C (IHSS 166.3) consists of two separate trenches. The first trench is located between 
Trench A and Trench B, and the second trench is located approximately 300 feet east of 
Trench A. Trench C was active between 1964 and 1974. It is assumed that these trenches 
also received sewage sludge, but the operational history is uncertain. 

The North Area Spray Field (IHSS 167.1) is partially located on the plateau area that bounds 
the unnamed tributary on North Walnut Creek. The North Area Spray Field is located near 
the Original Landfill OU7. The North Area Spray Field was used to spray and evaporate the 
water that collected in the East and West Landfill Ponds and the water in Pond B-3. The 
exact periods during which this IHSS was operational is not precisely known; however, it is 
believe that spray irrigation occurred shortly after the present landfill became active in 1968. 
The ponds were used to impound leachate from the landfill and to intercept groundwater that 
may have been contaminated by leachate. During operation of this spray field, surface water 
drainage was draining into the unnamed tributary of North Walnut Creek, and subsequently 
into Walnut Creek. Operation of this spray field was discontinued and spray evaporation was 
moved to the Pond Area Spray Field. The field is presently not used and is covered by 
grasses common to the Rocky Flats Area. 

The original location of the South Area Spray Field (F167.3) is located near the North Area 
Spray Field on the plateau between an unnamed tributary and North Walnut Creek. Curing 
the course of the OU6 characterization activities, it was determined that the South Area Spray 
Field was actually located further north, adjacent to the landfill pond. The original IHSS 
167.3 located has been designated as the Former South Area Spray Field (F167.3) in order 
to distinguish it from the current IHSS 167.3 being addressed as part of OU7. Although 
F167.3 is being retained for completeness, this located is not formally considered an IHSS. 
The original location of the South Area Spray Field is presently covered by grasses common 
to the area. 
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The East Area Spray Field (IHSS 216.1) is located within the buffer zone, northeast of the 
security area. This spray field became operational in 1989 to provide an additional area for 
evaporation of the water from Pond B-3, which consisted of surface water runoff and effluent 
from the WETS Sewage Treatment Plant. The use of this spray field was stopped shortly 
after it became operational due to excessive runoff draining toward South Walnut Creek. 

4.2 DESCRIPTION OF ANALYTICAL DATA USED 

Analytical data used to characterize OU6 were obtained from environmental samples collected 
during the OU6 Phase I field sampling program, and WETS site-wide sampling program. 
The samples were collected from August 1992 through May 1993 for all media, except for 
groundwater. The data presented in this report are strictly abiotic. Section 4.2.1 summarizes 
the environmental media that were collected during the Phase I investigation for the chemical 
evaluation of OU6. Section 4.2.2 briefly describes the groundwater sampling program and 
analytical methods. Section 4.2.3 briefly describes where the analytical data are stored (Le., 
WEDS), and directs the reader to detailed discussions regarding the acquisition and 
evaluation of the WEDS data. Section 4.2.4 reviews suspect contaminants, those organic 
analytes considered laboratory contaminants (i.e. acetone, methylene chloride, phthalate 
esters). 

- 

- . 

4.2.1 Summary of Media Collected 

The sampling program and the specific samples collected for chemical evaluation of surface 
soils, subsurface soils, groundwater, surface water, and sediments at OU6 are described in 
Sections 2.1 and 2.2. Samples were generally analyzed for VOCs, SVOCs, pesticidesPCBs, 
metals, radionuclides, and inorganics (Le., wet-chemistry parameters). Table 2.1-4 contains 
the sampled media by IHSS and identifies the analytical parameters collected for each 
medium. 

4.2.2 Groundwater 

Groundwater samples were collected from a large group of accessible monitoring wells in 
OU6, which are sampled on a quarterly basis under a plant-wide groundwater monitoring 
program. This group of sampled wells in OU6 included monitoring wells installed during the 
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Phase I investigation and wells installed during other investigations conducted from 199 1 
through 1993 within the OU6 boundaries. The data used to evaluate OU6 were taken from 
31 1 samples collected from first quarter 1991 through fourth quarter 1993. In general, the 
groundwater samples were analyzed for VOCs, SVOCs, pesticidesPCBs, metals (total and 
dissolved), radionuclides (total and dissolved), and inorganics. Groundwater sampling was 
conducted in accordance with SOP GW.06 (Section 2.1.4.2). 

4.2.3 Analytical Data Overview 

The analytical data used to characterize OU6 are stored in the WEDS. The RFEDS is a 
large relational database, used to store all analytical data generated for the operable units at 
the WETS. Analytical data are transferred into the RFEDS upon receipt from the laboratory, 
and again, upon receipt from the validator. The process by which these chemical data were 
acquired from the WEDS, subsequently evaluated, and used for OU6, is described in 
Appendix E, Section E6.3. The analytical data qualifiers assigned by the laboratories and 
codes assigned by the validator are defined in Appendix E, Sections E6.1 and E6.2, 
respectively. Section E5.3 describes how the detection limits are interpreted for the various 
analytical methods performed. Finally, the analytical data were subjected to a quality 
assurance/quality control (QA/QC) review to determine whether or not the DQOs set for OU6 
were met. This review is presented in Appendix E, Sections E.3.0.. through- E.7.0. 

4.2.4 Suspect Contaminants 

This section presents the evaluation of reported concentrations of a chemical in an 
environmental sample to determine whether or not the chemical was introduced by means of 
sampling andor analytical procedures. Extraneous contaminants introduced into 
environmental samples this way are monitored by collecting, preparing, and analyzing QC 
samples along with the environmental samples. Common laboratory contaminants (CLCs) 
are synonymous with suspect contaminants. Control samples may include equipment rinsate 
blanks (collected in the field), trip blanks, and method blanks (prepared in the laboratory). 
The OU6 Work Plan (DOE 1992a) included several field QC samples, which are discussed 
in detail in Sections E4.2 and E.7.0 of Appendix E. 
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The OU6 organic compounds data (VOCs, SVOCs and pesticidesPCBs) were validated by 
a subcontracted validator, in accordance with the National Functional Guidelines for Organic 
Data Review (EPA 1991). Section V of the Functional Guidelines identifies the criteria for 
assessing blank (field or laboratory) contamination. 

Data were evaluated to determine whether common laboratory contaminants (CLCs) 
originated in the laboratory or were present in the environmental samples when received by 
the laboratory. If a CLC was detected in a laboratory method blank, and the respective 
contaminant was also detected in the associated environmental sample(s), then the 
environmental sample(s) was qualified with a "B" (blank) contamination by the laboratory. 

Twenty-two of the OU6 validated, analytical results were qualified with a "B" (method blank 
contamination). The validator assessed only the laboratory contamination (i.e., method 
blanks; applied the 5X and 1OX rules as specified in Section V of the Functional Guidelines). 
The 1OX rule was applied only for acetone, 2-butanone, and methylene chloride of the VOCs 
target analyte list (TAL). Only phthalate esters (i.e., butyl benzylphthalate) of the SVOCs 
TAL had the 1OX rule applied. No pesticidePCB TAL compounds had the 1OX rule applied 
for blank contamination. The equipment rinsate and trip blank detects had the 5X and 1OX 
rule applied to the 22 "B" qualified results. 

Toluene was detected in numerous subsurface soil and pond. sediment samples collected 
during the OU6 Phase I investigation. The presence of toluene in these samples may be 
considered suspect due to the sampling SOP that was followed during the OU6 investigation. 
The SOP specified the use of black electrical tape. Following the OU6 Phase I sampling 
program, an investigation into the chemical makeup of the tape revealed significant 
concentrations of toluene present in the epoxy. As a result of this investigation, the black 
electrical tape was omitted from the SOP. More details regarding this anomaly are presented 
in Section E7.2.3 (Representativeness) of Appendix E. Toluene data were used as reported. 

4.3 BACKGROUND COMPARISON FOR METALS AND RADIONUCLIDES 

Concentrations of metals and radionuclides measured in soil, groundwater, surface water, and 
sediment samples collected in OU6 were compared to background concentrations in order to 
identify OU6 analytes whose concentrations are statistically higher than background levels. 
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These analytes were then identified as PCOCs for further evaluation. The background data 
used for comparison were reported in the Background Geochemical Characterization Report 
(DOE 1993e), except for the surface soil data, which were not available in the 1993 report. 
The background surface soil data’were collected in the Rock Creek Area during the 1991 
OU1 Phase I11 investigation (DOE 19921) and the 1993 OU2 Phase I1 investigation (DOE 
1993d). Analytical results from each medium sampled were pooled and the background 
comparison was performed on an OU-wide basis. 

Three major steps were involved in performing background comparisons: (1) data 
aggregation, (2) statistical background comparisons, and (3) professional judgement of 
statistical results. Each of these steps is discussed below. 

4.3.1 Data Aggregation 

The chemical data were grouped by medium into seven categories: 

0 Surface soil 

0 Groundwater (UHSU) 
0 Stream surface water (baseflow) . 

0 Pond surface water 
0 Stream sediment 
0 Pond sediment 

0 Subsurface soil in the UHSU 

In general, each medium h a s  29 analytes for metals and 13 analytes for radionuclides, as total 
or dissolved concentrations or activities. There are a total of 20 media-analyte groups to be 
evaluated in the background comparisons, as shown on Table 4.3-1. 

Most OU6 media-analyte groups were compared directly to the corresponding background 
groups. Exceptions were pond sediment and pond surface water due to the lack of 
background pond data. Background data from seepkpring sampling locations (rather than 
from background stream locations) were adopted for comparison to OU6 pond data because 
of the similarity of the flow conditions for ponds and seepskprings (both have relatively long 
residence time). 
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The dry sediment samples were collected in the flood plain area upstream of each pond, using 
surface soil sampling techniques because of the similarity in physical properties. PCOCs 
selected for surface soil samples are applied to the dry sediment samples, although dry 
sediment samples were not used in background comparison. 

4.3.2 Statistical Background Comparison 

Background comparisons were performed according to the procedures given in the "Guidance 
Document, Statistical Comparison of Site Background Data in Support of RFI/RI 
Investigations" (EG&G 1994e), which was primarily based on the methodology proposed by 
Gilbert (Gilbert 1993). The formal statistical tests were the Gehan test, Slippage test, 
Quantile test, and t-test. Analytical results were also compared to the upper tolerance limit 
(UTL) of background to identify high concentrations outside of background range. The 
conditions for applying each of the tests are briefly discussed below. 

4.3.2.1 Formal Statistical Tests 

Four formal statistical tests were performed to test the-difference between the background and 
OU6 site populations. If any of the four statistical tests were significant, the analyte was 
considered to be a PCOC. Significance was defined as a p-value less than or equal to 0.05, 
the Type I (false positive) error rate. Non-detects of metals were treated as described below 
for each test. All the radionuclide results were treated as detects. 

1. Gehan Test 

The Gehan test (Gilbert 1993) is a non-parametric ranking test. It was 
performed for all the media-analyte groups. For non-detects, the reporting 
limits were used for ranking purposes. 

2. Slippage Test 

The slippage test (Rosenbaum 1954), a non-parametric test, was performed by 
comparing the OU6 measurements to the maximum background measurement 
(detect or non-detect). The p-value for the probability of the number of site 
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measurements greater 
calculated. Reporting 

3. Quantile Test 

than the maximum background measurement was 
imits were used for non-detects. 

The Quantile test (Gilbert and Simpson 1992), a non-parametric test, was 
performed by first ranking the combined background and OU6 measurements 
from largest to smallest. If there were no non-detects among the top 20 

percent of the combined background and OU6 measurements, the probability 
of the number of site measurements within the top 20 percent of the data set 
was calculated. If there were any non-detects among the top 20 percent of the 
measurements, no Quantile test was performed. 

.. 

4. T-test 

The t-test, a parametric statistical test, was performed under the conditions 
that: (1) non-detects in each of the data sets represent less than 20 percent of 
the measurements, and (2) EITHER each of the data sets contains at least 20 

data points, both of the data sets are normally distributed. 

For simplicity, the t-test was only performed when condition (1) and the first 
option of condition (2) were met. Non-detect results for metals were replaced 
by one-half the reporting limits. 

The homogeneity of the variance was tested following Levene's test (EPA 
1992). If the variances from both data sets were the same, the standard t-test 
was performed. If the variances were not the same, the unequal variance t-test 
(Helsel and Hirsch 1992) was performed. 

4.3.2.2 UDDer Tolerance Limit ComDarison 

For each media-analyte in the background data, a UTL with 99 percent confidence and 99 

percent coverage (UTL99/99) was calculated, assuming the background data were normally 
distributed (EG&G 1994e). In calculating the UTL, if non-detects were less than 80 percent 
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of the data, one-half the reporting limit was used as the result for non-detect samples. 
Otherwise, the maximum background measurement, instead of the UTL,,,,, was used in the 
comparisons. For the radionuclides, all the results were treated as detects (EG&G 1994e). 

Each of the OU6 measurements was compared to the UTL9,/9,. If one or more OU6 
measurements exceeded the background UTL,,,,, the analyte was considered as a PCOC for 
further evaluation, even if the analyte did not exceed background levels according to the 
formal statistical evaluation. 

\ 

4.3.3 Background Comparison Results 

The number of inorganic PCOCs in each media-analyte group resulting from the background 
comparisons is summarized in Table 4.3-1. Out of 374 media-analytes, 142 media-analytes 
were identified as above background based on the formal statistical tests. An additional 32 
media-analytes were -. identified as above background based on the UTL,,,,, comparison alone. 

The background comparison summaries for each media-analyte group and PCOC 
determination are presented on Tables 4.3-2 through 4.3-21. Box-plots and histograms 
generated for graphical review, according to the Guidance Document (EG&G 1994e), are 
contained in Appendix D7. Plots were generated only for the data sets that contained less 
than 50 percent of non-detects. 

4.3.4 Professional Judgement for  Statistical Results 

Professional judgement was applied for those media-analytes that were below background 
according to the formal statistical tests but failed the UTL,,,, comparison. The professional 
judgement consisted of performing a log-normal UTL,,,, comparison if the background data 
were log-normally distributed. 

According to the background comparison methodology (EG&G 1994e), the UTL99/99 was 
calculated assuming a normal distribution of background data. However, log-normal 
distribution may better describe some geochemical data, as indicated in the Statistical 
Analysis of Ground-Water Monitoring Data at RCRA Facilities (EPA 1992). Log-normal- 
based UTL,,,, results were calculated for media-analytes that passed the formal statistical 
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tests but failed to pass the normal-based UTL,,,, comparison. If a media-analyte passed the 
log-normal-based UTL,,,, comparison, probability plots were generated for both normal and 
log-normal distributions. If the probability plots indicated that the data better fit a log-normal 
distribution, the media-analyte was eliminated from the PCOC list. 

The results of the log-normal-based UTL,,,, comparisons are presented in the remark column 
of Tables 4.3-2 through 4.3-21. Based on the results of the log-normal UTL,,, comparison, 
ten analytes were eliminated as PCOCs, as shown on Tables 4.3-2 through 4.3-21. Log- 
normal and normal probability plots (20 plots total) for the analytes eliminated as PCOCs are 
contained in Appendix D8. 

4.3.5 Background Screening Levels 

The concentrations or activities of inorganic PCOCs in each media-analyte group were 
compared to Background Screening Levels (BSLs), using guidance from CDPHE and EPA. 
The BSL number was calculated using background data, and represents the sum of the 
background mean plus two standard deviations. Inorganic PCOCs with concentrations or 
activities above the BSLs are addressed in the following nature and extent discussions specific 
to the inorganic analytes. 

Subsequent to the screening process of identifying PCOCs, special-case and chemicals of 
interest (COIs) were retained for special consideration and evaluation in the risk assessment. 

Vinyl chloride was identified as a special-case PCOC in groundwater. Special-case PCOCs 
were based on frequency of detection (4 percent) and reported concentrations greater than 
1,000 times the RBC. 

COIs are compounds that are probably not environmental contaminants (ie., naturally 
occurring) but were retained for consideration and evaluation because of their potential 
toxicity at environmental levels. 

Antimony, arsenic, beryllium, and manganese were retained as COIs in groundwater. Arsenic 
was retained as a COI in stream/dry sediments. 
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Hazardrisk results for the special-case and COI compounds are presented in the uncertainties 
section of the risk assessment, Appendix J, of the Phase I W I N  Report. 

4.4 SURFACE SOILS AND DRY SEDIMENTS 

The nature and extent of contamination in surface soils and dry sediments within OU6 IHSSs 
were evaluated using data collected during the OU6 Phase I investigation, as discussed in 
Section 2.1.3.2. Table 2.1-4 shows the analytical program for the surface soil and dry 
sediment samples collected in specified IHSSs. 

Spatial distribution of surface soil and dry sediment data, shown with laboratory qualifiers 
and validation codes (Figure 4.4-I), is presented in plan view on maps for analyte groups by 
IHSS areas (Figures 4.4-2 through 4.4-1 7). Figure 4.4-1 also provides abbreviation definitions 
used on Figures 4.4-2 through 4.4-17. The analyte groups presented on the maps are: ( 1 )  
SVOCs, (2) pesticidesPCBs, (3) metals, and (4) radionuclides. The OU6 Phase I analytical 
parameters are listed on Table 2.1-5. Total Organic Carbon (TOC) and nitrate were not 
routinely sampled, therefore available results are discussed in the text and shown on the 
tables, as appropriate, but are not presented on maps for this medium. 

SVOC and pesticide/PCB maps show all detected concentrations (detections) in the surface 
soil and dry sediment samples. Metal and radionuclide maps only show PCOC concentrations 
or activities detected above the BSL. 

PCOC metals and PCOC radionuclides have been identified by performing statistical 
background comparisons, as discussed in Section 4.3.2. PCOCs for surface soil samples are 
listed on Tables 4.3-2 and 4.3-3. PCOCs selected for the surface soils, as well as the 
calculated surface soil BSLs, are applied to the dry sediments as discussed in Section 4.3.1. 
Analytical results for OU6 surface soil and dry sediment samples are compiled in 
Appendix D 1 .  

For discussion purposes, OU6 IHSSs with surface soil sample data have been grouped by 
proximity to each other. These IHSS groups are as follows: 

IHSS Group Name Associated IHSSs 
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Spray Field Areas . 167.1 and 167.3 (historical) 

Old Outfall Area 143 

Soil Dump and East Spray Field Areas 

Sludge Dispersal and Triangle Areas 

156.2 and 216.1 

141 and 165 
~~ ~~~ 

No surface soil samples were collected for the pond IHSSs 142.1-12; however, dry sediment 
samples were collected in locations upstream of the A-Series Ponds (IHSSs 142.1-4) and the 
B-Series Ponds (IHSSs 142.5-9). Additionally, no surface soil samples were collected to 
characterize the horizontal extent of contamination in Trenches A through C (IHSSs 166.1-3). 
Waste disposal at these IHSSs, if present, occurred inside the trenches and was covered with 
clean fill, thus little or no potential for surface contamination exists. 

The following sections each begin with a brief description of the IHSS location, the sampling 
sites used to characterize the IHSS, and chemical analyses performed, followed by a 
discussion of the nature and extent of the detected chemicals within each analyte group. 
Tables 4.4- 1 through 4.4-1 6 present the percent detection, concentration or activity range with 
laboratory qualifiers, and mean concentration or activity of the analytes detected (as 
previously defined) for each IHSS, as well as BSLs for PCOCs. For PCOC inorganic 
constituents and radionuclides, only those detected at concentrations or activities above the 
BSL are discussed in the following sections. 

4.4.1 Spray Field Areas 

Two areas used for spray evaporation include the North Spray Field (IHSS 167.1) and the 
South Spray Field (IHSS 167.3). The distribution of chemicals in the surface soil samples 
from IHSSs 167.1 and 167.3 are discussed below. 

4.4.1.1 North SDrav Field Area (IHSS 167.1) 

The North Spray Field Area (IHSS 167.1) is located north of the Landfill Pond and south of 
McKay Bypass Canal (Figure 1.3-3). Past waste-related activities at IHSS 167.1 are 
discussed in Section 1.3.2.10. Twenty-four surface soil sites were sampled to characterize 
the horizontal extent of contamination in the North Spray Field Area (SS600492 through 
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SS602692, and 77192), as shown on Figure 4.4-2. Chemical analyses performed on the 
surface soil samples included metals, radionuclides, and TOC. No VOC, SVOC, 
pesticide/PCB, or nitrate analyses were performed on surface soil samples collected from 
IHSS 167.1. 

PCOC Metals. Five metals were detected in concentrations at or slightly above their 
respective BSLs in one or more of the surface soil samples collected in IHSS 167.1, as 
presented on Table 4.4-1 and shown on Figure 4.4-2. These metals are calcium, cobalt, lead, 
mercury, and nickel. 

Most metals occurred as single detections above the BSL; however, lead occurred above the 
BSL in 6 of 24 samples analyzed. Lead detections above the BSL occurred in samples 
collected from sites located nearest the dirt road bordering the western half IHSS 167.1, with 
the maximum concentration of 6.01E+01 milligrams per kilogram (mgkg) found at site 
SS602392. 

PCOC Radionuclides.' Americium-24 1 (Am-241), gross alpha, and plutonium-239/240 
(Pu-239/240) were infrequently detected at activities above their respective BSLs in surface 
soil samples collected at IHSS 167.1 , as presented on Table 4.4- 1. 

The activities of Am-241, gross alpha, and Pu-239/240 are shown on Figure 4.4-3. Elevated 
activities were found primarily in the western half of the IHSS, with maximum activities of 
1.1'5E+00 picocuries per gram (pCi/g)(Am-241), 5.79E+Ol pCi/g (gross alpha), and 
1.85E+00 pCi/g (Pu-239/240). 

Other Parameters. TOC concentrations ranged from 7.52E+03 to 2.03E+04 mgkg in the 
surface soil samples collected from IHSS 167.1. The maximum concentration was found at 
site SS601492, located in the southwestern portion of IHSS 167.1. 

4.4.1.2 South SDrav Field Area (Historical IHSS 167.3) 

The South Spray Field Area (IHSS 167.3) is located due south of the Landfill 
Pond (Figure 1.3-3). The location of IHSS 167.3 was revised in the HRR (DOE 1992b) after 
the completion of the OU6 field sampling activities, as discussed in Section 1.3.2. The 
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sample collection points shown on Figure 4.4-2 are located due south and outside of the 
IHSS boundaries as defined in the HRR. Therefore, the following discussion addresses the 
nature and extent of contamination in the sampled area and is not necessarily indicative of 
conditions within the revised IHSS 167.3 boundary. 

Chemical analyses performed on the surface soil samples from eight sites (SS605392 through 
SS606092) in the sampled area included metals, radionuclides, and TOC. No VOC, SVOC, 
pesticide/PCB, or nitrate analyses were performed on surface soil samples collected from the 
sampled area. 

PCOC Metals. Calcium, lead, and zinc were detected at concentrations above their respective 
BSLs in one or more of the surface soil samples collected in the sampled area, as presented 
on Table 4.4-2 and shown on Figure 4.4-2. 

Lead was detected above the BSL in all soil samples, with a maximum concentration of 
6.87E+01 mgkg found at site SS605492, located in the northeastern portion of the sampled 
area. A single, high concentration of zinc (1.19E+02 m a g )  occurred along the eastern 
border of the sampled area at site SS605692. 

PCOC Radionuclides. A-m-24 1 and Pu-239/240 were detected at activities above their 
respective BSLs in surface.soi1 samples collected in the sampled area, as presented on 
Table 4.4-2 and shown on Figure 4.4-3. 

Slightly elevated Am-241 activities detected above the BSL were widespread in the sampled 
area, increasing slightly toward the northeast. Elevated Pu-239/240 activities detected above 
the BSL occurred primarily in the southern and eastern portions of the sampled area. 
Maximum activities were 6.41E-02 pCi/g (Am-24 1) and 2.95E-01 pCi/g (Pu-239/240), found 
at northeastem site SS605492 and southeastern site SS606092, respectively. 

Other Parameters. TOC concentrations ranged from 1.61E+04 to 1.74E+04 mgkg in the 
surface soil samples collected from historical IHSS 167.3. The maximum concentration was 
found at site SS606092, located in the southeastern portion of the sampled area. 

4.4.2 Old Outfall Area (IHSS 143) 
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The Old Outfall Area (IHSS 143), as defined in the HRR (DOE 1992b), is located northwest 
of Building 771 in the northwest comer of the PA (Figure 1.3-3). As discussed in 
Section 2.2.3, the actual location of the Old Outfall Area extends to the north of IHSS 143, 
as shown on Figure 4.4-4. Past waste-related activities at the Old Outfall are discussed in 
Section 1.3.2.6. Four surface soil sites were sampled to characterize the horizontal extent of 
contamination in the newly defined IHSS area (SS600092 through SS600392), as shown on 
Figure 4.4-4. Chemical analyses performed on the surface soil samples included SVOCs, 
pesticidesPCBs, metals, radionuclides, TOCs, and nitrates. No VOC analysis was performed 
on the surface soil samples collected in the Old Outfall Area. 

SVOCs. Eighteen SVOCs were detected in the surface soil samples collected in the Old 
Outfall Area, as presented on Table 4.4-3 and shown on Figure 4.4-4. Three of the SVOCs, 
benzoic acid, bis(2-ethylhexyl)phthalate, and dibenzofuran, were detected at estimated 
maximum concentrations of 4.50E+02 micrograms per kilogram (pgkg), 2.20E+02 pgkg, and 
8.5OE+O1 pg/kg, respectively. 

The remaining 15 SVOCs detected in surface soil samples collected from the Old Outfall 
Area are polynuclear aromatic hydrocarbons (PAHs). PAHs were detected at all sites, ranging 
in concentrations from an estimated 6.00E+O 1 pgkg (benzo(ghi)perylene) at site SS600392 
to 3.20E+03 pgkg  (benm(b)fluoranthene) at site SS600192. 

PesticidesLPCBs. No pesticides or PCBs were detected in the surface soil samples from the 
Old Outfall Area. 

PCOC Metals. Nickel, vanadium, and zinc were detected at concentrations slightly above 
their respective BSLs in one or two of the surface soil samples collected from the Old Outfall 
Area, as presented on Table 4.4-3 and shown on Figure 4.4-5. The maximum concentrations 
detected for these metals all occurred at site SS600392. 

PCOC Radionuclides. Pu-239/240 was detected at an activities above the BSL in 2 of 4 
surface soil samples collected from the Old Outfall Area, as presented on Table 4.4-3 and 
shown on Figure 4.4-6. These detections were found in the two eastern sample sites, where 
the maximum Pu-239/240 activity (5.18E-01 pCi/g) was found at site SS600192. 
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Other Analvtes and Parameters. No nitrate concentrations exceeded the BSL of 
5.76E+OO.mg/kg in the surface soil samples collected from the Old Outfall Area. TOC 
concentrations ranged from 1.73E+03 to 2.38E+04 mgkg in the surface soil samples collected 
from the Old Outfall Area. The maximum TOC concentration was found at site SS600392. 

4.4.3 Soil Dump and East Spray Field Areas 

This IHSS group includes the Soil Dump Area (IHSS 156.2) and the East Spray Field 
Area (IHSS 216.1). The distribution of chemicals in surface soils from these IHSSs are 
discussed in the following sections. 

4.4.3.1 Soil DumD Area (IHSS 156.2) 0 

The'Soil Dump Area (IHSS 156.2) is located northeast of the Triangle Area (IHSS 165), on 
the west end of the ridge that separates the North Walnut Creek and South Walnut Creek 
drainages (Figure 1.3-3). Past waste-related activities at IHSS 156.2 are discussed in 
Section 1.3.2.7. Twenty-two surface soil sites were-sampled to characterize the horizontal 
extent of contamination in IHSS 156.2 (SS602892, SS602992, and SS606792 through 
SS608692), as shown on Figure 4.4-7. Chemical analyses performed on the surface soil 
samples included metals, radionuclides, and TOC. No VOC, SVOC, pesticide/PCB, or nitrate 
analyses were performed on surface soil samples collected from IHSS 156.2. 

PCOC Metals. Eleven metals were detected at concentrations above their respective BSLs 
in one or more of the surface soil samples collected in IHSS 156.2, as presented on 
Table 4.4-4 and shown on Figure 4.4-7. These metals are antimony, calcium, chromium, 
copper, iron, magnesium, mercury, nickel, strontium, vanadium, and zinc. 

Most metals (except for strontium and vanadium) occurred at concentrations at or slightly 
above their BSLs, and were randomly distributed throughout the IHSS. Strontium was 
detected above the BSL in 18 of 22 samples analyzed, with most occurring at concentrations 
slightly above the BSL. The maximum concentration (2.55E+02 mgkg) for strontium was 
found at site SS607792, located in the north central area of the IHSS. Vanadium was 
detected at concentrations above the BSL in 8 of 22 samples analyzed. Most vanadium 
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detections occurred at concentrations slightly above the BSL, with the maximum 
concentration (6.51E+01 mgkg) found at site SS608092, located in the north central area of 
the IHSS. 

PCOC Radionuclides. Am-241, gross alpha, and Pu-239/240 were detected at activities above 
their respective BSLs in surface soil samples collected at IHSS 156.2, as presented on 
Table 4.4-4 and shown on Figure 4.4-8. Gross alpha was detected once, at an activity only 
slightly above the BSL. 

Am-241 and Pu-2391240 were detected above their BSLs in 13 of 21 and 8 of 21 samples 
analyzed, respectively. The maximum activity (3.01E-01 pCi/g) of Am-241 occurred at site 
SS607692, located on the southeastern border of IHSS 156.2. The maximum activity 
(1.85E+00 pCi/g) of Pu-239/240 was found at site SS608292, also located on the southeastern 
border of IHSS 156.2. Elevated activities of Am-241 and Pu-239/240 occurred in samples 
randomly distributed in all but the northeastern portion of IHSS 156.2, where no detections 
for Am-241 and Pu-2391240 above their BSLs were found. 

Other Parameters. TOC concentrations ranged from 1.87E+O3 to 2.15E+04 mgkg in the 
surface soil samples collected from IHSS 156.2. The maximum concentration occurred at site 
SS602992, located along the northwestern border of IHSS 156.2. 

4.4.3.2 East Sway Field Area (IHSS 216.11 
I 

The East Spray Field Area (IHSS 216.1) is located on the ridge between the North Walnut 
Creek and South Walnut Creek drainages east of IHSS 156.2 (Figure 1.3-3). Past waste- 
related activities at IHSS 216.1 are discussed in Section 1.3.2.1 1. Six surface soil sites were 
sampled to characterize the horizontal extent of contamination in IHSS 216.1 (SS608792 
through SS609292), as shown on Figure 4.4-7. Chemical analyses performed on the surface 
soil samples included metals, radionuclides, and TOC. No VOC, SVOC, pesticidePCB, or 
nitrate analyses were performed on surface soil samples collected from IHSS 216.1. 

PCOC Metals. Calcium, lead, and strontium were detected at concentrations slightly above 
their respective BSLs in one or more of the surface soil samples collected in IHSS 216.1, as 
presented on Table 4.4-5 and shown on Figure 4.4-7. 
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Lead and strontium were each detected once above the BSL, in samples from sites SS609292 
and SS609192, respectively, located in the western portion of IHSS 216.1. Calcium was 
detected above the BSL in 3 of 6 samples analyzed, with occurrences randomly distributed 
within the IHSS. 

PCOC Radionuclides. Am-24 1, gross alpha, gross beta, and Pu-2391240 were detected at 
activities above their BSLs in surface soil samples collected at IHSS 216.1, as presented on 
Table 4.4-5 and shown on Figure 4.4-8. 

Am-241 was detected above the BSL in all six samples analyzed, with the maximum activity 
(1.92E-01 pCi/g) found at site 58609292, located in the southeast comer of IHSS 216.1. 
Pu-239/240 was detected above the BSL - in all four samples analyzed, with the maximum 
activity (7.58E-01 pCi/g) also found at site SS609292. Am-241 activities decrease slightly 
toward the north-northeast boundary of the IHSS, whereas Pu-239/240 activities are randomly 
distributed. ._. - 

An elevated activity of gross alpha (1.86E+02 pCi/g) was detected above the BSL at site 
SS609092, located in the southwestern comer of IHSS 216.1. Gross beta was detected once 
at an activity slightly above the BSL. 

Other Parameters. TOC concentrations ranged from 1.14E+04 to 1.71E+04 mgkg in the 
surface soil samples collected from IHSS 2 16.1. The maximum concentration was found at 
site SS608992. 

4.4.4 Sludge Dispersal and Triangle Areas 

This IHSS group includes the Sludge Dispersal Area (IHSS 141) and the Triangle 
Area (IHSS 165). The distribution of chemicals in surface soils from these IHSSs are 
discussed in the following sections. 

4.4.4.1 Sludpe DisDersal Area (IHSS 141) 

The Sludge Dispersal Area (IHSS 141) is located east of the PA and due south of the 
IHSS 156.2 (Figure 1.3-3). Past waste-related activities at IHSS 141 are discussed in 
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Section 1.3.2.1. Forty surface soil sites were sampled to characterize the horizontal extent 
of contamination in IHSS 141 (SS609792 through SS609992, SS610492 through SS610692, 
SS611192 through SS611392, SS612092, SS612192, SS613092 through SS615292, and 
SS620792 through SS621092), as shown on Figure 4.4-9. Chemical analyses performed on 
the surface soil samples included pesticides/PCBs, metals, radionuclides, and nitrates. No 
VOC, SVOC or TOC analyses were performed on surface soil samples collected from 
IHSS 141. 

' 

PesticidesPCBs. No pesticides or PCBs were detected in the surface soil samples collected 
inIHSS 141. 

PCOC Metals. Fourteen metals were detected at concentrations above their respective BSLs 
in one or more of the surface soil samples collected in IHSS 141, as presented on Table 4.4-6 
and shown on Figure 4.4-9. These metals are calcium, chromium, cobalt, copper, iron, lead, 
magnesium, mercury, nickel, silver, sodium, strontium, vanadium, and zinc. 

Most metals occurred at concentrations slightly above their BSL. Elevated concentrations of 
copper, mercury, silver, vanadium, and zinc were found predominately in the northern portion 
of IHSS 141, where maximum concentrations of silver (5.27E+01 mgkg) and zinc 
(6.50E+02 mgkg) were found. 

Chromium, cobalt, iron, lead, and nickel were detected at concentrations slightly above their 
BSLs. at frequencies of 2.5 to 7.5 percent. Calcium, magnesium, mercury, sodium, and 
vanadium were detected at maximum concentrations approximately 2 times their BSLs at 
frequencies of 5 to 60 percent. 

Copper and strontium were detected at concentrations above their BSLs at frequencies of 42.5 
percent and 15 percent, respectively. Copper detections above the BSL occurred in samples 
located in the eastern half and northern portions of IHSS 141, while strontium detections 
above the BSL only occurred in the eastern half of the IHSS. The maximum concentrations 
for copper (6.16E+01 mgkg) and strontium (1.04E+02 mgkg) were found at site SS612992, 
located along the northern border of IHSS 141. 
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Silver and zinc were detected at concentrations above their BSLs at frequencies of 7.5 percent 
and 50 percent, respectively. The maximum concentrations for silver (5.27E+Ol mg/kg) and 
zinc (6.50E+02 mgkg) occurred at site SS612192, located in the northern portion of 
IHSS 141. 

PCOC Radionuclides. Am-241, gross alpha, gross beta, and Pu-239/240 were detected at 
activities above their respective BSLs in surface soil samples collected at IHSS 141, as 
presented on Table 4.4-6 and shown on Figure 4.4-10. 

Elevated activities of Am-241 and Pu-239/240 were frequently detected above the BSLs and 
are widely distributed in IHSS 141. Maximum activities of Am-241 (1.84E+00 pCi/g) and 
Pu-239/240 (1.04E+O1 pCi/g) occurred at site SS610592, located in the southwestern portion 
of IHSS 141. Elevated activities of gross alpha and gross beta occurred in a few south 
central sites in the IHSS, with maximum activities of 1.46E+02 pCi/g and 7.17E+O1 pCi/g, 
respectively. 

Other Analvtes. Nitrate was detected at a concentration slightly above the BSL at one site 
(SS609792), located in the southwestern portion of IHSS 14 1. 

, 

4.4.4.2 Triande Area (IHSS 165) 

The Triangle Area (IHSS 165) is located southwest of IHSS 156.2 in the eastern portion of 
the PA (Figure 1.3-3). Past waste-related activities at IHSS 165 are discussed in 
Section 1.3.2.8. Fifteen surface soil sites were sampled to characterize the horizontal extent 
of contamination in IHSS 165 (SS603092 through SS603292, SS606 192 through SS606692, 
and SS620092 through SS620592), as shown on Figure 4.4-9. Chemical analyses performed 
on the surface soil samples included pesticidesPCBs, metals, radionuclides, and TOC. No 
VOC, SVOC or nitrate analyses were performed on surface soil samples collected from 
IHSS 165. 
PesticidesPCBs. Aroclor-1254, a PCB, was detected once in the surface soil samples, at a 
concentration of 4.25E+02 pg/kg (Table 4.4-7). This single detection occurred at site 
SS606592, located along the northern border of IHSS 165 (Figure 4.4-1 1). 
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PCOC Metals. Five metals were detected at concentrations above their respective BSLs in 
one or more of the surface soil samples collected in IHSS 165, as presented on Table 4.4-7 
and shown on Figure 4.4-9. These metals are calcium, chromium, lead, nickel, and zinc. 

PCOC metals were infrequently detected at concentrations at or slightly above the BSLs 
(except for chromium and zinc), and were randomly distributed throughout IHSS 165. Single, 
elevated concentrations of chromium (3.5 1E+O 1 mgkg) and zinc (1.17E+02 mgkg) occurred 
at sites SS606592 and SS606692, respectively. Both sites are located in the northern portion 
of the IHSS. 

PCOC Radionuclides. Four radionuclides were detected at activities above their BSLs in 
surface soil samples collected in IHSS 165, as presented on Table 4.4-7 and shown on 
Figure 4.4- 10.. These radionuclides are Am-241, gross alpha, gross beta, and Pu-239/240. 

-Am-241 and Pu-239/240 were frequently detected at elevated levels above the BSLs, with 
maximum activities of 3.24E+00 pCi/g and 1.52E+O1 pCi/g, respectively. Elevated activities 
of Am-241 are found throughout the IHSS. The elevated Pu-239/240 activities are 
predominately in the north-northeast portions of the IHSS. 

0 

Gross alpha and gross beta were infrequently detected above their BSLs. The maximum 
activity for gross alpha (4.08E+Ol pCi/g) and the single activity for gross beta 
(4.63E+01 pCi/g) occurred in a sample collected from site SS620392, located just outside of 
the northwestern corner of IHSS 165. Gross alpha detections above the BSL only occurred 
in the western half of the IHSS. 

Other Parameters. TOC concentrations ranged from 1.03E+03 to 1.83E+04 mgkg in the 
surface soil samples collected from IHSS 165. The maximum concentration was found at site 
SS606692, located in the north central portion of this IHSS. 

4.4.5 A-Series Ponds (Dry Sediments) 

The A-Series Ponds (IHSSs 142.1 through 142.4) have been constructed in the North Walnut 
Creek drainage located northeast of the PA at WETS (Figure 1.3-3). The ponds are 
numbered sequentially, increasing in a downstream direction, from west to east along North 
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Walnut Creek. 
Section 1.3.2.3. 

Construction and usage histories of the A-Series Ponds are discussed in 

Two dry sediment samples were collected upstream of each pond (eight total) to characterize 
the horizontal extent of contamination in the A-Series Ponds. Dry sediment sampling sites 
will be referred to as "site" in the following sections. Chemical analyses performed on the 
dry sediment samples included SVOCs, pesticidesPCBs, metals, radionuclides, and nitrates. 
No VOC or TOC analyses were performed on dry sediment samples collected from IHSSs 
142.1 through 142.4. 

Statistical data for detected SVOCs, and PCOC metals and radionuclides detected above their 
BSLs at IHSSs 142.1 through 142.4 are presented on Tables 4.4-8 through 4.4-11, 
respectively. Spatial distribution of these data for SVOCs, PCOC metals, and PCOC 
radionuclides are shown on Figures 4.4-12, 4.4-13, and 4.4-14, respectively. 

_ .  

SVOCs. Eleven SVOCs were detected in the dry sediment samples collected upstream of the 
A-Series Ponds (Figure 4.4- 12). All of the SVOCs, except for bis(2-ethylhexyl)phthalate, are 
PAHs. Bis(2-ethy1hexyl)phthalate was frequently detected in the dry sediment samples, with 
estimated concentrations in the range of 6.70E+O1 to 3.5OE+02 pgkg. 

The remaining 10 SVOCs detected are PAHs: benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
indeno( 1,2,3-~d)pyrene, phenanthrene, and pyrene. The PAH concentrations ranged from an 
estimated 5.10E+01 pgkg  [benzo(a)anthracene] to 5.60E+02 pg/kg (fluoranthene). Site 
SED65592 (upstream of Pond A-3) contained all 10 PAHs and the maximum PAH 
concentration detected (fluoranthene at 5.60E+02 pgkg) .  Of the dry sediment samples 
collected upstream of the ponds, those associated with Pond A-3 contained the largest number 
of PAHs and the highest PAH concentrations, whereas those associated with Pond A-2 
contained only one PAH (fluoranthene). 

PesticidesPCBs. A single detection (1.30E+01 pgkg)  of delta-BHC, a pesticide, occurred 
in a dry sediment sample collected upstream of Pond A-2, as shown on Figure 4.4-12.. 
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PCOC Metals. Seven metals were 'detected at concentrations above their respective BSLs in 
dry sediment samples collected upstream of each pond, as shown on Figure 4.4-13. These 
metals are calcium, copper, iron, mercury, nickel, strontium, and zinc. Of these, zinc was the 
only metal found in samples collected upstream of all ponds, at elevated levels in the range 
of 1.21E+02 to 2.93E+02 mg/kg. The maximum concentration (2.93E+02 mg/kg) of zinc 
occurred at a site upstream of Pond A-1. Zinc concentrations generally decrease downstream. 
The remaining metals were primarily detected at concentrations slightly above their respective 
BSLs, and were randomly distributed throughout the sampled sites. 

PCOC Radionuclides. Am-24 1 and Pu-239/240 were detected at activities above their 
respective BSLs in dry sediment samples collected upstream of each pond, as shown on 
Figure 4.4-14. Elevated activities of Am-241 occurred in samples upstream of Ponds A-3 and 
A-4 only, at maximum activities of 3.27E-01 pCi/g and 4.44E-01 pCi/g, respectively. 

t Elevated activities of Pu-239/240 occurred in all dry sediment samples, with activities in the 

I range of 5.27E-01 pCi/g (Pond A-3) to 4.44E+00 pCi/g (Pond A-2). Pu-239/240 activities 

0 

Two dry sediment samples were collected upstream of each pond (10 total) to characterize 
the horizontal extent of contamination in the B-Series Ponds. Dry sediment sampling sites 
will be referred to as "site" in the following sections. Chemical analyses performed on the 
dry sediment samples included SVOCs, PesticidesPCBs, metals, radionuclides, and nitrates. 
No VOC or TOC analyses were performed on dry sediment samples collected from IHSSs a 142.5 through 142.9. 

are highest at sites upstream of Pond A-2 and lowest at sites upstream of Pond A-3. 

Other Analvtes. No nitrate concentrations were detected above the BSL (3.92E+O1 mg/kg) 
in dry sediment samples collected upstream of the A-Series Ponds. 

4.4.6 B-Series Ponds (Dry Sediments) 

The B-Series Ponds (IHSSs 142.5 through 142.9) have been constructed in the South Walnut 
Creek drainage, east of the eastern perimeter of the PA at WETS (Figure 1.3-3). The ponds 
are numbered sequentially, increasing in a downstream direction, from west to east along 
South Walnut Creek. Construction and usage histories of the B-Series Ponds are discussed 
in Section 1.3.2.4. 
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Statistical data for detected SVOCs, and PCOC metals and radionuclides detected above their 
BSLs at IHSSs 142.5 through 142.9 are presented on Tables 4.4-12 through 4.4-16, 
respectively. Spatial distribution of these data for SVOCs, PCOC metals, and PCOC 
radionuclides are shown on Figures 4.4-12, 4.4-13, and 4.4-14, respectively. 

SVOCs. Fifteen SVOCs were detected only in the dry sediment samples collected upstream 
of Ponds B-1, B-2, and B-4 (Figure 4.4-15). All of the SVOCs, except for diethyl phthalate, 
are PAHs. Diethyl phthalate was only detected at a sample site upstream of Pond B-2, with 
an estimated concentration of 4.60E+02 pg/kg. 

The remaining 14 SVOCs detected are PAHs: acenapthene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, fluorene, ideno( 1 ,2,3-cd)pyrene7 naphthalene, phenanthrene, and pyrene. PAHs 
were detected in both samples collected upstream of Pond B-1 and in one sample collected 
upstream of Pond B-4. The PAH concentrations . .  ranged from an estimated 8.00E+O1 to 
9.00E+02 pgkg,  both occurring in the Pond B-4 sample. 

Pesticidesh’CBs. No pesticide or PCB concentrations were detected in dry sediment samples 
collected upstream of IHSSs 142.5 through 142.9. 

PCOC Metals. Five metals were detected at concentrations above their respective BSLs in 
dry sediment samples collected upstream of each pond, as shown on Figure 4.4-16. These 
metals are calcium, iron, nickel, strontium, and zinc. 

Of these metals, calcium and zinc were the only metals found in samples collected upstream 
of all ponds. The highest concentrations (1.91E+02 and 2.86E+02 mg/kg) of zinc occurred 
upstream of Pond B-1. Nickel occurred only in a sample collected upstream of Pond B-1, 
at a slightly elevated concentration (2.64E+01 mg/kg). Strontium was detected above the 
BSL in samples upstream of all ponds except Pond B-3, with a maximum concentration of 
9.24E+01 m g k g  found in a sample collected upstream of Pond B-2. The remaining metals 
occurred randomly at the various sampling sites, with concentrations slightly above their 
BSLs. 

(4047-910-002S-521)(7.4)(9/22/9S 9:42 am)(2) 4-28 

~~ ~ 



PCOC Radionuclides. Am-241 and Pu-239/240 were detected at activities above their 
respective BSLs in dry sediment samples collected upstream of each pond, as shown on 
Figure 4.4-1 7. Elevated levels of Am-241 and Pu-239/240 were ubiquitous, with activities 
ranging from 6.27E-02 to 1.29E+00 pCi/g (Am-241), and 1.48-01 to 3.10E+00 pCi/g 
(Pu-239/240). The maximum activity (1.29E+00 pCi/g) of Am-241 occurred in a sample 
upstream of Pond B-1, with activities decreasing in each consecutive pond. The maximum 
activity (3.10E+00 pCi/g) of Pu-239/240 occurred in a sample upstream of Pond B-4. 
Pu-239/240 activities show no apparent trend downstream. 

Other Analvtes. No nitrate concentrations were detected above the BSL (3.92E+O1 mgkg) 
in dry sediment samples collected upstream of IHSSs 142.7 through 142.9. Dry sediment 
samples collected upstream of IHSSs 142.5 and 142.6 for nitrate analyses were rejected 
during the validation process. 

4.5 SUBSURFACE SOILS 
- 

The nature and extent of contamination in subsurface soils within OU6 IHSSs were evaluated 
using data collected during the OU6 Phase I investigation. Two methodologies used for 
sampling boreholes were composite and discrete sampling, as discussed in Section 2.1.3.1. 
Table 2.1-4 shows the analytical program for the subsurface soil samples collected in 
specified IHSSs. 

Spatial distribution of subsurface soil data is presented in plan view on maps for analyte 
groups by IHSS areas (Figures 4.5-1 through 4.5-22). Figure 4.4-1 provides abbreviation and 
qualifier definitions used on Figures 4.5-1 through 4.5-22. The analyte groups presented on 
the maps are: (1) VOCs, (2) SVOCs and pesticides/PCBs, (3) metals, and (4) radionuclides. 
The OU6 Phase I analytical parameters are listed on Table 2.1-5. TOC and nitrate were not 
routinely sampled; therefore, available results are discussed in the text but are not presented 
on maps for this medium. 

The organic compound maps show all detected concentrations (detections) in the subsurface 
soil samples. Metal and radionuclide maps only show PCOC concentrations or activities 
detected above the BSL. 
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PCOC metals and PCOC radionuclides have been identified by performing statistical 
background comparisons, as discussed in Section 4.3.2. PCOCs for subsurface soil samples 
are listed on Tables 4.3-4 and 4.3-5. Analytical results for OU6 subsurface soil samples are 
compiled in Appendix D2. 

Subsurface soil samples were collected in specific OU6 IHSSs, as detailed on Table 2.1-4. 
No subsurface soil samples were collected for the pond IHSSs (1 42.1 - 12) since no boreholes 
were drilled and sampled beneath these IHSSs. Two monitoring wells (75092 and 75292) 
were drilled downgradient of Ponds A-4 and B-5, respectively, and analytical data from 
subsurface soil samples collected during the drilling of these borings will be reported in this 
section. However, no discussion on the nature and extent of contamination for the pond 
IHSSs will be included in this section. 

For discussion purposes, OU6 IHSSs with subs-urface soil sample data have been grouped by 
proximity to each other. These IHSS groups are as follows: . _ _  

.IHSS Grour, Name Associated IHSSs 

Trenches 166.1, 166.2, and 166.3 

Spray Field Areas 

Old Outfall Area 143 

Soil Dump and East Spray Field Areas 

Sludge Dispersal and Triangle Areas 

167.1 and 167.3 (historical) 

156.2 and 216.1 

141 and 165 

The following sections each begin with a brief description of the IHSS location, the boreholes 
used to characterize the IHSS, and chemical analyses performed, followed by a discussion of 
the nature and extent of the detected chemicals within each analyte group. Tables 4.5-1 
through 4.5-13 present the percent detection, concentration or activity range, and mean 
concentration or activity of the analytes.detected (as previously defined) for each IHSS, as 
well as BSLs for PCOCs. For PCOC inorganic constituents and radionuclides, only those 
detected at concentrations or activities above the BSL are discussed in the following sections. 

4.5.1 Trenches 
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This IHSS group includes Trench A (IHSS 166.l), Trench B (IHSS 166.2), and Trench C, 
west and east (IHSS 166.3). Trenches A, B, and C are located north of the WETS security 
area, on a plateau that separates North Walnut Creek and the unnamed tributary to the north 
(Figure 1.3-3). From north to south, the trenches are named Trench A, Trench C west, and 
Trench B. Trench C east is located east of Trench A. 

Past waste-related activities at IHSSs 166.1 through 166.3 are discussed in Section 1.3.2.9. 
Chemical analyses performed on the subsurface soil samples included VOCs, metals, and 
radionuclides. No SVOC, pesticidePCB, TOC, or nitrate analyses were performed on 
subsurface soil samples collected within IHSSs 166.1-3. The distribution of chemicals in  
subsurface soils from these IHSSs are discussed in the following sections. 

. - 

The presence of two VOCs (toluene and 2-butanone) was ubiquitous in the subsurface soil 
samples collected within IHSSs 166.1-3. Two other VOCs, acetone and methylene chloride, 
were detected occasionally in laboratory method blanks. These four VOCs are referred to as 
suspect VOCs, as presented in Section 4.2.2, and their detections are shown on Figures 4.5-1 
and 4.5-2. 

4.5.1.1 Trench A (IHSS 166.11 

Eight boreholes were drilled and sampled to characterize the vertical extent of contamination 
in Trench A (66892 through 67492, and 68292), as shown on Figure 4.5-1. 

VOCs. Eight VOCs were detected in the subsurface soil samples collected within 
IHSS 166.1, as presented on Table 4.5-1. Four of the VOCs are suspect VOCs (2-butanone, 
acetone, methylene chloride, and toluene), and are shown on Figure 4.5-1. The suspect VOCs 
were frequently detected at low concentrations (from l.OOE+OOJ to 4.60E+Ol pgkg)  
throughout IHSS 166.1. Of the remaining four VOCs [4-methyl-2-pentanone7 benzene, 
chloroform (CHCI,), and TCE], shown on Figure 4.5-3, only TCE occurred rather frequently 
at slightly elevated concentrations (6.00E+OOJ to 2.1OE+O1 pgkg). A spatial review of the 
TCE detections indicated that TCE is localized in the center of Trench A. The TCE 
detections are found at depths greater than 7 feet, decreasing with depth in boreholes 66892 
and 66992 as presented in the following table: 
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VOC Sample Interval TCE Concentration 
Borehole (Feet Below Ground Surface) (Clgn<g) 

66892 10.1 to 10.3 9.00E+00 

66892 12.1 to 12.3 6.00E+00 

66992 9.8 to 10 8.00E+00 

66992 10.9 to 11.1 6.00E+00 

67029 8.4 to 8.6 12.00E+00 

67 192 7.4 to 7.6 2.10E+01 

Water was not encountered during drilling of these boreholes. However, water level 
measurements show that the depth to groundwater ranged from 3 to 9 feet at well ,7287 
and from 1 to 8 feet at well B206489 during the period from 1988 to 1993. These wells 
are located within Trench A and are shown on Plate 3.5-1. Based on depths of the TCE 
detections in subsurface soil samples, these sampled intervals are typically saturated by 
groundwater, thus the groundwater in the vicinity of Trench A may act as a contaminant 
source to subsurface soils in the area. Groundwater quality around Trench A is discussed 
in Section 4.6. 

PCOC Metals. Barium, calcium, and chromium were detected at concentrations above 
their respective BSLs in one or more of the subsurface soil samples collected in 
IHSS 166.1, as presented on Table 4.5-1 and shown on Figure 4.5-4. Elevated 

- concentrations of barium. and chromium were found in composite samples only from 
depths between -approximately 6 to 12.4 feet. Barium concentrations increased to the east, 
with the maximum concentration (5.51E+02 mgkg) found in borehole 67192. Chromium 
has a single concentration (1.3OE+02 mg/kg) above the BSL, occurring in borehole 66892. 
Calcium detected at concentrations above the BSL was confined to composite samples 
from depths of 0 to 6 feet where caliche was found. 

PCOC Radionuclides. Pu-239/240 and uranium-235 (U-235) were each detected at an 
activity slightly above their BSL in composite samples from depths of approximately 6 
feet or less, as presented on Table 4.5-1 and shown on Figure 4.5-5. 

4.5.1.2 Trench B (IHSS 166.2) 
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Seven boreholes were drilled and sampl.ed to characterize the vertical extent of contamination 
in Trench B (67592 through 68192). Subsurface soil sample analytical results from 
monitoring well 77392, installed about 250 feet east of the easternmost soil boring in Trench 
B, are included in the data used for evaluation of Trench B. The locations of these boreholes 
and monitoring well are shown on Figure 4.5-1. 

VOCs. Three suspect VOCs (2-butanone, methylene chloride, and toluene) were detected in 
the subsurface soil samples collected in and around IHSS 166.2, as presented on Table 4.5-2 
and shown on Figure 4.5-1. Elevated concentrations of these VOCs occurred frequently at 
Trench B sampling sites, with maximum concentrations of 1.60E+03 p g k g  (2-butanone), 
5.40E+OlB p g k g  (methylene chloride), and 4.00E+02 pgkg  (toluene). 
PCOC Metals. Barium and calcium were detected at concentrations above their respective 
BSLs in one or more of the subsurface soil samples collected in IHSS 166.2, as presented on 
Table 4.5-2 and shown on Figure 4.5-4. Elevated concentrations of barium (from 3.32E+02 

. to  7.08E+02 mgkg) were found only in the composite samples from depths between 5.6 feet 
and 12.3 feet, and concentrations increased from west to east in the IHSS. 

PCOC Radionuclides. Am-241 and U-235 were detected once at an activity slightly above 
their respective BSLs in subsurface soil samples collected at IHSS 166.2, as presented on 
Table 4.5-2 and shown on Figure 4.5-5. 

I I 

4.5.1.3 Trench C, West and East (IHSS 166.3) 

Six boreholes were drilled and sampled to characterize the vertical extent of contamination 
in Trench C west (68392 through 68892), Figure 4.5-3. Five boreholes and one monitoring 
well (68992 through 69392, and 76992), shown on Figure 4.5-3, were drilled and sampled 
to characterize Trench C east. However, these boreholes were located due north of the 
IHSS boundary, based on aerial photographs and geophysical survey data (Section 2.2.6). 
Therefore, the data collected represents the sampled area and are not necessarily indicative 
of conditions within the IHSS 166.3 east boundaries. The analytes detected are summarized 
on Table 4.5-3 (Trench C west) k d  Table 4.5-4 (Trench C east). 

VOCs. 
IHSS 166.3 (west and east), as shown on Figures 4.5-2 and 4.5-3. 

Four VOCs were detected in subsurface soil samples collected in and around 
Two suspect VOCs 
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(2-butanone and toluene) were most frequently detected, commonly at low concentrations 
(l.OOE+OOJ to 9.70E+02 pgkg). VOC maximum concentrations were higher in Trench C 
east (from 3.OOE+OlJ to 9.70E+02 pgkg) than in Trench C west (from 9.00E+00 to 
2.3OE+02 pgkg). Single detections of styrene and benzene occurred at low estimated 
concentrations (l.OE+OOJ) in a sample from each Trench C west and east, respectively. 

PCOC Metals. Barium, calcium, and strontium were detected at concentrations above their 
respective BSLs in IHSS 166.3, west and east, as shown on Figure 4.5-4. A single elevated 
concentration of barium was found in IHSS 166.3 west (2.97E+03 mgkg) and in IHSS 166.3 
east (6.47E+01 mgkg). These occurrences were found in composite samples from depths of 
approximately 6 to 12 feet, located on the west end of each trench. Calcium detections above 
the BSL were ubiquitous in Trench C west and east, predominately occurring in samples 
collected at depths of 6 feet or less where caliche is commonly found. Strontium was only 
found in samples collected at depths of less than 6 feet, at estimated concentrations slightly 
above the BSL. . 

PCOC Radionuclides. Am-24 1 and Pu-239/240 were detected at activities above their 
respective BSLs in one or more of the subsurface soil samples collected in and around 
IHSS 166.3, as shown on Figure 4.5-5. Occurrences of Am-241 and Pu-2391240 were found 
at depths of less than 6.2 feet in all but one sample. Maximum activities of Am-241 and 
Pu-239/240 were 2.29E-02 pCi/g and 8.55E-02 pCi/g, respectively. 

0 

4.5.2 Spray Field Areas 

Two areas used for spray evaporation include the North Spray Field (IHSS 167.1) and the 
South Spray Field (167.3). The distribution of chemicals in the surface soils from IHSSs 
167.1 and 167.3 are discussed below. 

4.5.2.1 North SDrav Field Area (IHSS 167.1) 

The North Spray Field Area (IHSS 167.1) is located north of the Landfill Pond and south of 
McKay Bypass Canal (Figure 1.3-3). Past waste-related activities at IHSS 167.1 are 
discussed in Section 1.3.2.10. Twenty-two boreholes 'were drilled and sampled to a depth of 
4 feet to characterize the vertical extent of contamination in the North Spray Field 
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Area (61192 through 61492 and 61692 through 63392), as shown on Figure 4.5-6. 
Additionally, during the drilling of monitoring well 77192, soil samples were collected to a 
depth of 7.5 feet and the samples analyzedffor VOCs only (Figure 4.5-6). Chemical analyses 
performed on the subsurface soil samples collected in the boreholes included metals, 
radionuclides, and TOC. No SVOC, pesticide/PCB, or nitrate analyses were performed on 
subsurface soil samples collected from IHSS 167.1. The analytes detected are summarized 
on Table 4.5-5. 
VOCs. Toluene was the only VOC detected in the subsurface soil samples collected from 
well 77192 (Figure 4.5-6), occurring in low concentrations (l.OOE+OOJ to 3.00E+OOJ pgkg)  
at all three depths sampled. 

PCOC Metals. Five metals were detected at concentrations above their respective BSLs in 
one or more of the subsurface soil..samples .collected in IHSS 167.1, as shown on 
Figure 4.5-7. These metals are barium, calcium, chromium, lead, and zinc. 

Metal detections were infrequent and limited to a few sites predominately located in the 
western half of the IHSS. A few samples, all collected at depths between 2 feet and 4 feet, 
contained elevated concentrations of barium (8.66E+02 mgkg), chromium (2: 17E+02 mgkg), 
and zinc (2.87E+02 mgkg). Calcium occurred in samples collected from 2 to 4 feet in depth, 
at sites clustered in the western portion of the IHSS. Lead was detected at concentrations 
slightly above the BSL and were randomly distributed within IHSS 167.1. 

0 

PCOC Radionuclides. Six radionuclides were detected at activities above their respective 
BSLs in subsurface soil samples collected at IHSS 167.1, as shown on Figure 4.5-8. These 
radionuclides are Am-24 1, gross alpha, Pu-239/240, uranium-233/234 (U-23 3/234), U-23 5 ,  

and uranium-238 (U-238). 

Most radionuclides were infrequently detected in activities at or slightly above the BSLs. 
Elevated activities of gross alpha (1.43E+02 pCi/g), Pu-239/240 (7.16E-02 pCi/g), and U-238 
(1.41E+02 pCi/g) were found in subsurface soil samples from a few sites. Three of the 4 
uranium isotope (U-233/234, U-235, and U-238) detections above the BSLs were found in 
borehole 62092 in composite samples from depths of 2 to 4 feet. The remaining uranium 
detection was in borehole 62892, also from a composite sample at a depth of 2 to 4 feet. 
These boreholes are both located on the easternmost border of IHSS 167.1. a 
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Other Parameters. TOC concentrations ranged from 4.91E+02 to 1.88E+04 mgkg  in the 
subsurface soil samples collected from IHSS 167.1. The maximum concentration was found 
at borehole 61392, located in the northern apex of IHSS 167.1. 

4.5.2.2 South Sway Field Area (Historical IHSS 167.3) 

The South Spray Field Area (IHSS 167.3) is located due south of the Landfill 
Pond (Figure 1.3-3). The location of IHSS 167.3 was revised in the HRR (DOE 1992b) after 
the completion of the OU6 field sampling activities, as discussed in Section 1.3.2. The 
sample collection points shown on Figure 4.5-6 are located due south and outside of the 
IHSS boundaries as defined in the HRR. Therefore, the following discussion addresses the 
nature and extent of Contamination in the sampled area and is not necessarily indicative of 
conditions within the revised IHSS 167.3 boundary. 

Eight boreholes were drilled (66092 through 66792) and one monitoring well was installed 
(76792) and all were sampled to characterize the vertical extent of contamination in the 
sampled area south of IHSS 167.3. Chemical analyses performed on the subsurface soil 
samples from the sampled area included VOCs, metals, radionuclides, and TOC? No SVOC, 
pesticidePCB, or nitrate analyses were performed on subsurface soil samples collected from 
the sampled area. The analytes detected are summarized on Table 4.5-6. 

. -  

VOCs. Three suspect VOCs (2-butanoneY methylene chloride, and toluene) were detected in 
the subsurface soil samples collected within the sampled area. All VOC detections were 
found in borehole 76792, located in the northern portion of the sampled area. VOC 
concentrations are generally low (5.00E+OOJ to 9.10E+01 pgkg), as shown on Figure 4.5-6. 
However, a maximum concentration of 7.40E+02 pgkg  for 2-butanone was found in a 
composite sample taken from a depth of 2 to 4 feet. 

PCOC Metals. Calcium, chromium, and strontium were detected at concentrations above 
their respective BSLs in one or more of the subsurface soil samples collected in the sampled 
area, as shown on Figure 4.5-7. Except for frequent occurrences of calcium, chromium and 
strontium detections above the BSL are limited to a few samples. A maximum concentration 
(3.41E+02 mgkg) of strontium was found in a composite sample from a depth of 2 to 4 feet 
in borehole 66692. 
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PCOC Radionuclides. Am-24 1 and Pu-239/240 were detected above their BSLs in subsurface 
soil samples collected in the sampled area, as shown on Figure 4.5-8. Slightly elevated 
activities of Am-241 and Pu-239/240 were found primarily in the southern half of the 
sampled area, with maximum activities of 3.20E-02 pCi/g and 1.04E-01 pCi/g, respectively. 
Pu-239/240 activities decrease with depth in the composite samples from the sampled area. 

Other Parameters. TOC concentrations ranged from 1.05E+03 to 1.56E+04 mgkg  in the 
subsurface soil samples collected from the sampled area near IHSS 167.3. The maximum 
concentration was found at borehole 66692 in a composite sample from a depth of 0 to 2 feet. 

L 

4.5.3 Old Outfall Area (IHSS 143) 

The Old Outfall Area (IHSS 143), as defined in the HRR (DOE 1992b), is located northwest 
of Building 771 in the northwest comer of the PA (Figure 1.3-3). As discussed in 
Section 2.2.3, the actual location of the Old Outfall Area extends to the north of IHSS 143, 
as shown on Figure 4.5-9. Past waste-related activities at the Old..Outfall are discussed in 
Section 1.3.2.6. 

Six boreholes were drilled in the newly defined IHSS area and a seventh borehole was drilled 
to the southwest of IHSS 143. These boreholes were sampled to characterize the vertical 
extent of contamination in and around the Old Outfall Area (60092 through 60692; 60592 
became monitoring well 77492), as shown on Figure 4.5-9. Chemical analyses performed on 
the subsurface soil samples included VOCs, SVOCs, pesticidesPCBs, metals, radionuclides, 
TOCs, and nitrates. The analytes detected in the discrete and composite subsurface soil 
samples are summarized on Table 4.4-7. 

With up to 8 to 10 feet of f i l l  in the Old Outfall Area as a result of soil remediation in 1972 
(DOE 1992b), composite samples were collected from the top of prefill soils to depths of 
approximately 10 to 12 feet. Only borehole 60092 was sampled from the surface to total 
depth. Discrete samples for VOCs were collected from both fil l  and prefill soils. The 
distribution of chemicals in subsurface soils from the sampled area in and around IHSS 143 
are discussed in the following sections. 
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VOCs. Four suspect VOCs (2-butanone, acetone, methylene chloride, and toluene) were 
detected in samples collected in both f i l l  and prefill (undisturbed) subsurface soils in the Old 
Outfall Area, as presented in Table 4.5-7 and shown on Figure 4.5-9. 

Toluene detections were ubiquitous throughout the sampled area, with a maximum 
concentration of 1.06E+03 pg/kg (toluene). Acetone detections occurred frequently with a 

maximum concentration of 8.90E+O 1 pg/kg. Methylene chloride and 2-butanone were 
detected at low concentrations in the range of 2.00E+OOJ to 1.80E+OlJ pgkg. Maximum 
concentrations of the VOCs occurred in samples collected from prefill (undisturbed) soils. 

SVOCs. Twelve SVOCs were detected in the subsurface soil samples collected in the Old 
Outfall Area, as presented on Table 4.5-7. Two of the SVOCs [bis(2-ethylhexyl)phthalate and 
di-n-octyl phthalate] are known as suspect SVOCs. .These two SVOCs were detected at 
maximum concentrations of 4.1 OE+02J pgkg  [bis(2-ethylhexyl)phthalate] and 
6;80E+O1 J pg/kg (di-n-octyl phthalate), each in composite samples collected.at depths of 6.5 
feet to 10.7 feet, as shown on Figure 4.5-9. Bis(2-ethylhexy1)phthalate was also detected in 
laboratory method blanks. 

Nine of the SVOCs detected are PAHs: benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno( 1,2,3-~d)pyrene, 
phenanthrene, and pyrene (Figure 4.5-1 0). The PAH concentrations ranged from 
5.20E+O 1 J pgkg  (benzo(k)fluoranthene) to 4.60E+02 pgkg  (pyrene). Borehole 60092 
contained the maximum PAH concentration detected (4.600E+02 pgkg)  and the greatest 
number of PAHs detected (nine total). No PAHs were detected in borehole 60692. Fewer 
PAHs were detected in subsurface soil samples collected in the Old Outfall Area than in the 
surface soil samples from the same sampled area. 

The remaining SVOC, benzoic acid, was detected in all samples analyzed, with the maximum 
concentration (1.07E+03 pgkg)  occurring in a composite sample from borehole 60292, at a 
depth of 6.5 to 10.7 feet. Benzoic acid was also detected in laboratory method blanks. 

Pesticides/PCBs. The only detection of pesticidesPCBs was aroclor-1254 (a PCB) at a 
concentration of 9.40E+02 pg/kg. This aroclor-1254 detection occurred in a subsurface soil 
sample collected in the f i l l  at a depth of 0 to 6.6 feet (Figure 4.5-10). 
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PCOC Metals. Barium, calcium, and strontium were detected at concentrations above their 
respective BSLs only in the subsurface soil samples from boreholes 60192 and 60492, as 
presented on Table 4.5-7 and shown on Figure 4.5-1 1 .  A single, elevated concentration 
(1.15E+03 mgkg) of barium occurred in a composite sample collected from a depth of 6.7 
to 11.8 feet in borehole 60492. Maximum concentrations of calcium (1.3 1E+05 mgkg) and 
strontium (2.79E+025 mgkg) occurred in composite samples collected from depths of 6.7 to 
11.8 feet from borehole 60492. 

PCOC Radionuclides. Am-241 and U-238 were detected at activities slightly above their 
respective BSLs in subsurface soil samples collected at the Old Outfall Area, as presented on 
Table 4.5-7 and shown on Figure 4.5-12. The activity of Am-241 increases slightly with 
depth, as shown in borehole 60092. Slightly elevated activities (1.77E-01 and 
2.61E-01 pCi/g) for Pu-239/240 occurred in composite samples from depths greater than 6.5 
feet (prefill soils). 

Other Analvtes and Parameters. Nitrate was infrequently detected in concentrations above 
the BSL, with a maximum concentration (1.45E+01 mgkg) occurring in a composite sample 
from borehole 60592 at a depth of 7 to 9.7 feet. TOC concentrations ranged from 1.70E+03 

to 6.02E+03 mgkg in the subsurface soil samples from the Old Outfall Area. The maximum 
concentration (6.02E+03 mg/kg) was found at borehole 60192 in a composite sample from 
a depth of 6.6 to 11.9 feet. 

4.5.4 Soil Dump and East Spray Field Areas 

This IHSS group includes the Soil Dump Area (IHSS 156.2) and the East Spray Field 
Area (IHSS 216.1). The distribution of chemicals in surface soils from these IHSSs are 
discussed in the following sections. 

The presence of four VOCs (2-butanone, acetone, methylene chloride, and toluene) was 
widespread in the subsurface soil samples collected in the Soil Dump and East Spray Field 
Areas. Acetone and methylene chloride were also detected in laboratory method blanks. 
These four VOCs are referred to as suspect VOCs, as presented in Section 4.2.2, and their 
detections are shown on Figures 4.5-13 and 4.5-14. ’ 
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4.5.4.1 Soil DumD Area (IHSS 156.2) 

The Soil Dump Area (IHSS 156.2) is located northeast of the Triangle Area (IHSS 165), on 
the west end of the ridge that separates the North Walnut Creek and South Walnut Creek 
drainages (Figure 1.3-3). Past waste-related activities at IHSS 156.2 are discussed in 
Section 1.3.2.7. 

Twenty-two boreholes were drilled and sampled to characterize the vertical extent of 
contamination in the Soil Dump Area (63592, 63692, 73592 through 74992, 77592 through 
77992), as shown on Figure 4.5-13. Additionally, during the drilling of monitoring well 
75892, subsurface soil samples were collected and analyzed (Figure 4.5-13). Chemical 
analyses performed on the subsurface soil samples included VOCs, metals, and radionuclides. 
No SVOC, pesticidePCB, TOC, or nitrate analyses were performed on subsurface soil 
samples collected from IHSS 156.2. The analytes detected in these composite subsurface soil 
samples are summarized on.Table-4.5-8. 

VOCs. Seven VOCs were detected in the subsurface soil samples collected within 
IHSS 156.2, as presented on Table 4.5-8. Four suspect VOCs (2-butanone, acetone, 
methylene chloride, and toluene) are shown on Figure 4.5-13. The suspect VOCs were 
detected at elevated concentrations widely distributed throughout IHSS 156.2 and found at 
nearly all sample depths. Maximum concentrations ranged from 2.20E+03 p g k g  (2- 
butanone) to 4.00E+02 pg/kg (toluene). 

The remaining VOCs (4-methyl-2-pentanone7 chlorobenzene, and total xylenes) occurred as 
single detections at low concentrations (2.00E+OOJ to 7.4OE+O1 pgkg), as shown on 
Figure 4.5-1 5 .  

PCOC Metals. Five metals were detected at concentrations above their respective BSLs in 
one or more subsurface soil samples collected in IHSS 156.2, as shown on Figure 4.5-16. 
These metals are barium, calcium, lead, strontium, and zinc. 

Infrequent occurrences of elevated concentrations of barium, lead, strontium, and zinc were 
found randomly distributed in IHSS 156.2 and predominately from sample depths of 6 feet 
or greater. Maximum concentrations are: 8.64E+02 mgkg (barium), 8.49E+01 J mgkg 
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(lead), 4.20E+02J mgkg  (strontium), and 7.06E+02 mgkg (zinc). Elevated concentrations 
of calcium (up to 2.03E+O5 mgkg) likely result from natural occurrences of caliche in the 
soils. 

PCOC Radionuclides. Am-24 1 , Pu-239/240, and U-23 5 were detected at activities above their 
respective BSLs in subsurface soil samples collected within IHSS 156.2, as shown on 
Figure 4.5- 17. Am-24 1 and Pu-239/240 occurred randomly throughout IHSS 156.2 in 
composite sarrJples from depths between 0 and 20.5 feet, with most occurrences in samples 
from depths of 6 feet or less. Maximum activities of 3.10E-01 pCi/g (Am-241) and 
8.80E-01 pCi/g (Pu-239/240) were found in samples from depths of 0 to 5.9 feet. Activity 
levels generally decreased with depth. U-23 5 was infrequently detected at activities slightly 
above the BSL. 

4.5.4.2 East SDrav Field Area (IHSS 216.1) 

The East Spray Field Area (IHSS 216.1) is located on the ridge between the North Walnut 
Creek and South Walnut Creek drainages east of IHSS 156.2 (Figure 1.3-3). Past waste- 
related activities at IHSS 216.1 are discussed in Section 1.3.2.1 1. Six boreholes were drilled 
to depths of four feet and sampled to characterize the vertical extent of contamination in 
IHSS 216.1 (78092 through 78592), as shown on Figure 4.5-14. Chemical analyses 
performed on the subsurface soil samples included VOCs, metals, radionuclides, and TOC. 
No SVOC, pesticidePCB, or nitrate analyses were performed on subsurface soil samples 
collected from IHSS 216.1. The analytes detected in the discrete and composite subsurface 
soil samples are summarized on Table 4.5-9. 

VOCs. Three suspect VOCs (2-butanone7 acetone, and toluene) were detected at elevated 
concentrations in subsurface soil samples collected within IHSS 216.1, as shown on 
Figure 4.5-14. These VOCs were ubiquitous in the IHSS, with concentrations increasing in 
the downgradient direction (eastern portion of IHSS). Maximum concentrations were found 
in the range of 6.3OE+02J pgkg  (toluene) to 5.1OE+03 pg/kg (acetone). 

PCOC Metals. Barium, calcium, and strontium were detected at concentrations above their 
respective BSLs in one or more of the subsurface soil samples collected within IHSS 216.1, 
as shown on Figure 4.5-16. An elevated concentration of barium (7.83E+02 mgkg) was 

(4047-910-0025-521)(R7.4)(9/22/95 9:42 am)(2) 4-4 1 



found only in a sample collected from a depth of 0 to 2 feet. Strontium was infrequently 
detected at concentrations above the BSL, with a maximum concentration of 5.06E+02 mgkg. 
Calcium occurred at concentrations attributed to natural variations within the soils. 

PCOC Radionuclides. Am-241 and Pu-239/240 were detected at activities above their BSLs 
in subsurface soil samples collected within IHSS 216.1, as shown on Figure 4.5-17. 
Pu-239/240 was only detected in composite samples from 0 to 2 feet, with a maximum 
activity of 2.06E-01 pCi/g found in the southeastern comer of the IHSS. Also found only in 
composite samples of 0 to 2 feet, low activity levels (slightly above the BSL) of Am-241 
were randomly distributed in IHSS 2 16.1. 

Other Parameters. TOC concentrations ranged from 1.11E+03 to 1.29E+04 pg/g in the 
subsurface soil samples collected from IHSS 216.1. - The maximum concentration 
(1.29E+04 pg/g) was found at borehole 78592 in a composite sample from a depth of 0 to 

2 feet. . _  

4.5.5 Sludge Dispersal and Triangle Areas 

This IHSS group includes the Sludge Dispersal Area (IHSS 141) and the Triangle 
Area (IHSS 165). The distribution of chemicals in subsurface soils from these IHSSs are 
discussed in the following sections. 

4.5.5.1 Sludge Dispersal Area (IHSS 141) 

The Sludge Dispersal Area (IHSS 141) is located east of the PA and due south of the 
IHSS 156.2 (Figure 1.3-3). Past waste-related activities at IHSS 141 are discussed in 
Section 1.3.2.1. During the drilling of monitoring well 75992 in the Phase I field 
investigation, subsurface soil samples were collected to a depth of 14.2 feet, as shown on 
Figure 4.5- 18. Chemical analyses performed on the subsurface soil samples from borehole 
75992 included only VOCs. No SVOC, pesticide/PCB, metal, radionuclide, nitrate, or TOC 
analyses were performed on subsurface soil samples. VOCs detected are summarized on 
Table 4.5-10. 

Previous Investipation 
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The Vadose Zone Monitoring, Sanitary Treatment Plant Sludge Drying Beds, Buildings 910 
and 995 Report (DOE 1993b) concluded the following information about the subsurface soil 
constituents beneath IHSS 141. 

1. Chemical analyses of soil samples collected from beneath the Building 995 
sludge drying beds indicate that some of the soil samples (9 out of 22) had 
trace metal concentrations slightly higher than the background upper tolerance 
limit for similar soils at the WETS. Chemical analyses for selected anions, 
VOCs, SVOCs, gross alpha, and gross beta indicated that all 22 soil samples 
had concentrations, either below the background UTL or the detection limit. 
In general, the soils beneath the Building 995 sludge drying beds are not 
contaminated with large quantities of trace metals at - the locations sampled. 

2. No contamination of soil-water was evident beneath the Building 995 sludge 
drying beds, based upon chemical analyses of five soil-water samples collected 
between September and December 1992. 

. .  
/ 

A discussion of the VOC detections in IHSS 141 is presented here. 

VOCs. Two suspect VOCs (2-butanone and toluene) were detected in the subsurface samples 
collected from well 75992, located in the southeastern comer of IHSS 141. 2-Butanone was 
detected between 5.8 feet and 14.2 feet, with a maximum concentration of 2.00E+03 pg/kg. 
Toluene was detected in composite samples collected from multiple depths between 0.2 to 
9.1 feet, at a maximum concentration of 1.80E+02J pg/kg. 

4.5.5.2 Triangle Area (IHSS 165) 

The Triangle Area (IHSS 165) is located southwest of IHSS 156.2 in the eastern portion of 
the PA (Figures 1.3-3). Past waste-related activities at IHSS 165 are discussed in 
Section 1.3.2.8. Thirteen boreholes were drilled and sampled to characterize the vertical 
extent of contamination in IHSS 165 (72292 through 73492), as shown on Figure 4.5-18. 
Additionally, subsurface soil samples were collected and analyzed during the drilling of 
monitoring well 76192 (Figure 4.5-1 8). Chemical analyses performed on the subsurface soil 
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samples included VOCs, SVOCs, metals, and radionuclides. No pesticidePCB, TOC, or 
nitrate analyses were performed on subsurface soil samples collected from IHSS 165. The 
analytes detected in the discrete and composite subsurface soil samples are summarized on 
Table 4.5-1 1. 

The presence of four VOCs (2-butanone, acetone, methylene chloride, and toluene) and one 
SVOC, bis(2-ethylhexyl)phthalate, was widespread in the subsurface soil samples collected 
in the Triangle Area (IHSS 165). Two SVOCs, di-n-octyl phthalate and diethyl phthalate, 
were each detected once in the subsurface samples analyzed in IHSS 165. All of the organic 
compounds presented above are referred to as suspect organic compounds, as presented in 
Section 4.2.2, and their detections are shown on Figure 4.5-18. 

VOCs. Five VOCs were detected in the subsurface soil samples collected within IHSS 165, 
as presented on Table 4.5-1 1. Four of the VOCs are suspect VOCs (2-butanone, acetone, 
methylene chloride, and toluene), and are shown on Figure 4.5-18. Acetone and toluene were 
detected throughout IHSS 165. Maximum concentrations of methylene chloride and toluene 
were S.OOE+OOBJ pgkg  and 1.10E+03 pgkg,  respectively. Detections of 2-butanone were 
prevalent in samples from well 76192, where concentrations increased with depth to a 

maximum of 5.60E+02 pg/kg at a depth of 11.1 to 11.4 feet. Borehole 76192 is located in 
the far eastern end of IHSS 165. 

Benzene occurred as a single detection in a well 76192 sample taken from a depth of 1.75 
to 2 feet, with an estimated concentration of 3.00E+00 pgkg, as shown on Figure 4.5-19. 
Well 76192 is located on the eastern end of IHSS 165. 

SVOCs. Seventeen SVOCs were detected in the subsurface soil samples collected in 
IHSS 165, as presented on Table 4.5-1 1.  Nearly all SVOC detections were found in the 
southwestern portion of IHSS 165. Three of the 17 SVOCs [bis(2-ethylhexyl)phthalate, di-n- 
octyl phthalate, and diethyl phthalate] are known as suspect SVOCs, and are shown on 
Figure 4.5-1 8. Estimated concentrations of these suspect SVOCs ranged from 4.00E+O1 to 
3.90E+02 pgkg. Bis(2-ethylhexy1)phthalate was also detected in laboratory method blanks. 
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Nine of the SVOCs detected are PAHs: benzo(a)anthracene, benzo(a)pyrene, 
benzo( b)fl uoran thene, benzo( k)fluoranthene, chry sene, fl uoranthene, indeno( 1,2,3 -cd)py rene, 
phenanthrene, and pyrene (Figure 4.5-19). PAH detections were found only in samples from 
depths of 6 feet or less, and all concentrations were estimated below the contract required 
quantitation limit (CRQL). The PAH concentrations ranged from 3.80E+O1 to 
3.40E+02 pg/kg. Borehole 72792 contained all of the detected PAHs (nine total) and the 
maximum PAH concentration detected (3.40E+02 pgkg). A spatial review of the PAH 
detections in the boreholes indicates the detections are located on the west and south ends of 
the IHSS. 

The remaining five SVOCs infrequently detected are 1 ,4-dichlorobenzene, 2-chlorophenol, 
benzoic acid, pentachlorophenol, and phenol. Maximum concentrations of these five SVOCs 
are: 6.40E+O1 J pgkg  (1,4-dichlorobenzene), 5.5OE+O1 J pgkg  (2-chlorophenol), 
2.60E+02J pgkg  (benzoic acid), 6.60E+02J & k g  (pentachlorophenol), and 5.5OE+Ol J pgkg  
(phenol). 

. .  

PCOC Metals. Five metals were detected at concentrations above their BSLs in one or more 
of the subsurface soil samples collected within IHSS 165, as shown on Figure 4.5-20. These 
metals are barium, calcium, lead, strontium, and vanadium. All detections occurred at a few 
sites and in samples from various depths. 

Of the metals detected, single elevated concentrations of barium (1.05E+03 mgkg) and lead 
(4.75E+01 J mgkg) were found in neighboring samples in the western portion of IHSS 165. 
An elevated concentration (1.18E+02 mgkg) of vanadium occurred in a composite sample 
from a depth of 6.2 to 12 feet in borehole 73392, located in the northern portion of IHSS 165. 
Calcium concentrations may reflect the presence of caliche in the soils. Strontium occurred 
once at a concentration slightly above the BSL. 

PCOC Radionuclides. Four radionuclides were detected at activities above their respective 
BSLs in subsurface soil samples collected within IHSS 165, as shown on Figure 4.5-21. 
These radionuclides are Am-241, Pu-239/240, U-235, and U-238. 

Only Am-24 1 and Pu-239/240 occurred at elevated activities, found primarily in composite 
samples from depths of 0 to 6 feet. Maximum activities of Am-241 and Pu-239/240 are 
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4.40E-01 pCi/g and 5.3OE-01 pCi/g, respectively. Although few samples deeper than 6 feet 
contained detections above the BSL, the Am-241 activities decreased with depth. 

4.5.6 Ponds A-4 and B-5 

Ponds A-4 and B-5 are located along the North Walnut Creek and South Walnut Creek 
drainages, respectively, east-northeast of the PA at WETS (Figure 1.3-3). Each of these 
ponds are the easternmost, downstream pond of the A and B-Series Ponds. Construction and 
usage histories of Ponds A-4 and B-5 are discussed in Sections 1.3.2.3 and 1.3.2.4, 
respectively. 

A monitoring well was installed downgradient of each Pond A-4 and B-5, and sampled during 
the Phase I field investigation (75092 and 75292), as shown on Figure 4.5-22. Chemical 
analyses performed on the subsurface soil samples included only VOCs. No SVOC, 
pesticide/PCB; metal, radionuclide, nitrate, or TOC analyses were performed on these 
subsurface soil samples. Because these boreholes are not located in the IHSSs for Ponds A-4 
and B-5, there is no discussion on the nature and extent of contamination relative to 
Ponds A-4 and B-5. Analytical data from these two monitoring wells are reported in the 
following sections. 

4.5.6.1 Pond A-4 (IHSS 142.4) 

VOC analytical results from subsurface soil samples- taken in monitoring well 75092 are 
reported below. 

VOCs. Toluene was detected in all samples analyzed, with a maximum concentration of 
2.00E+02 pgkg,  as presented on Table 4.5-12 and shown on Figure 4.5-22. These 
concentrations decreased with depth in composite samples from depths between 1.5 to 9.4 
feet. 

4.5.6.2 Pond B-5 (IHSS 142.9) 

VOC analytical results from subsurface soil samples taken in monitoring well 75292 are 
reported below. 
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VOCs. Toluene was detected in all samples analyzed, with a maximum concentration of 
1.80E+01 pgkg, as presented on Table 4.5-13 and shown on Figure 4.5-22. These 
concentrations generally decreased with depth in composite samples from depths between 0 
to 8 feet. 

4.6 GROUNDWATER 

Two hydrostratigraphic units, the UHSU and LHSU, have been defined at OU6 as discussed 
in Section 3.6.2. The unconsolidated surface deposits and weathered bedrock units of the 
UHSU are the focus of discussion in this section because of the potential for contamination 
of these units due to WETS site-related activities and the potential for contaminant migration 
within these units. The nature and extent of contamination in the LHSU will not be discussed 
in this report. 

. -The nature and extent of contamination in UHSU groundwater within OU6 was evaluated 
using data collected from wells screened in colluvium, Valley-Fill Alluvium, RFA, and the 
Arapahoe No. 1 Sandstone. This evaluation included data from: (1) historical wells installed 
during previous OU investigations (1 986-1 991), (2) wells installed during the 1992 OU6 
Phase I investigation, and (3) wells installed as part of the 1992 Well Abandonment and 
Replacement Program (WARP). Data from wells installed in adjacent OUs were reviewed 
and used, when appropriate, in the evaluation of the nature and extent of h S U  groundwater 
con tam i nation. 

0 

For discussion purposes, OU6 has been divided into six areas (Area 1 through Area 6), as 
shown on Figure 4.6-1. All areas, except Area 6, generally contain similar groundwater flow 
directions, as discussed in Section 3.6.2.1.1, and incorporate OU6 IHSSs. These areas are 
as follows: 

e Area 1 : Unnamed Tributary Drainage 
e Area 2: North Walnut Creek Drainage 
e Area 3:  South Walnut Creek Drainage 
e Area 4: Upgradient Drainage 
e Area 5 :  W&I Drainage 
e Area 6: Old Outfall Area (IHSS 143) 
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Analyses performed on the groundwater samples from these areas included VOCs, SVOCs, 
pesticides/PCBs, metals (total and dissolved), radionuclides (total and dissolved), 
nitrateshitrites, and TOC. Table 2.1-4 shows the analytical program for groundwater samples 
collected as a result of the OU6 Phase I investigation. 

Spatial distribution of groundwater data, shown with laboratory qualifiers and validation codes 
(Figure 4.4-l), is presented in plan view on maps for analyte groups by areas defined above 
(Figures 4.6-2 through 4.6-39). Figure 4.4-1 also provides abbreviation definitions used on 
Figures 4.6-2 through 4.6-39. The analyte groups presented on the maps are: (1) organic 
compounds, (2) total metals, (3) dissolved metals, (4) total radionuclides, (5) dissolved 
radionuclides, and (6) nitratehitrite. The OU6 Phase I analytical parameters are listed on 
Table 2.1-5. TOC was not routinely sampled, therefore, available results are discussed in the 
text and shown on the tables, as appropriate, but are not presented on the maps for this 
medium. Groundwater maps include analytical data received between first quarter 1991, 

- - _ _  - through fourth quarter 1993. ~ - _  -_ 

The organic compound maps show all detected concentrations (detections) in the groundwater 
samples. Metal and radionuclide (total and dissolved) maps only show PCOC concentrations 
or activities above the BSL. 

PCOC metals. and PCOC radionuclides have been identified by performing statistical 
background comparisons, as discussed in Section 4.3.2. PCOCs for groundwater samples are 
listed on Tables 4.3-6 through 4.3-9. Analytical results for OU6 groundwater samples are 
compiled in Appendix D3. 

The following sections present a discussion of potential contamination impact on OU6 
groundwater from adjacent OUs, and the analytical results of OU6 groundwater samples. 
Each section begins with a brief description of the drainage location, the sampling sites used 
to characterize the areas, and chemical analyses performed, followed by a discussion of the 
nature and extent of the detected chemicals within each analyte group. Tables 4.6-1 through 
4.6-6 present the percent detection, concentration or activity range with laboratory qualifiers, 
and mean concentration or activity of the analytes detected (as previously defined) for each 
area, as well as the BSLs for PCOCs. For PCOC inorganic constituents and radionuclides, 
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only those detected at concentrations or activities above the BSL are discussed in the 
following sections. I 

4.6.1 Historical Review of Potential Sources to OU6 Groundwater 

Groundwater and surface water within OU6 may be impacted by contaminants from adjacent 
OUs, as indicated in several WETS reports. This section summarizes some findings and 
conclusions from previous reports that address sources of contamination, types of 
contaminants, and specific areas of OU6 potentially affected by adjacent OU2, OU4, and 
OU7. The reports reviewed include: 

I 

I 

I 
I 

I 

I 

0 Solar EvaDoration Pond Radiochemical Impacts on the North Walnut Creek I I 

Drainage and Necessarv Corrective Actions (EG&G 1990b). 

0 Final 1991 Annual RCRA Groundwater Monitoring Report for Regulated Units 
at Rocky Flats Plant (EG&G 1992d) 

0 Draft Final Well Evaluation Report (EG&G 1993d) 

0 Draft Phase 11 RFI/RI ReDort. 903 Pad. Mound and East Trenches Area, 
ODerable Unit No. 2.(DOE 1993d) 

The Solar Evaporation Ponds (IHSS 101), located in the northeastern portion of the PA, are 
designated as a RCRA regulated unit assigned to OU4 (Figure 4.6-1). This IHSS is west of 
the Triangle Area (IHSS 165) and upslope of North Walnut Creek drainage. A french drain 
system was installed as a corrective action to prevent migration of contaminants from the 
Solar Evaporation Ponds to the North Walnut Creek drainage. The Solar Evaporation 
Pond Radiochemical Impacts Report (EG&G 1990b) stated that the french drain system was 
preventing the migration of radiochemicals in the UHSU groundwater to the North Walnut 
Creek drainage. However, this same report identified three breaches in the french drain 
system that may have allowed surface unit contaminants to bypass this containment system. 
These breaches have been repaired., 

- 
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The Final 1991 Annual RCRA Groundwater Monitoring Report (EG&G 1992d) indicated that 
groundwater flow from the solar ponds diverges along two major flowpaths: one northeast 
toward North Walnut Creek and the other east-southeast toward South Walnut Creek. The 
report stated that downgradient, UHSU monitoring wells have been impacted by leakage from 
the solar ponds, and identified the contarninant types as VOCs, inorganic analytes (primarily 
nitrate/nitrite), radionuclides (predominately U-233/234 and U-238), and total dissolved solids. 
These elevated analyte levels found north and downgradient of the french drain suggest this 
containment may be ineffective in deterring contaminant migration toward the North Walnut 
Creek and South Walnut Creek drainages. 

Increased concentrations of VOCs, radionuclides, metals and inorganics typical of landfill 
leachates (EG&G 1992d) were detected in the UHSU groundwater to the south-southeast of 
the present Landfill (IHSS .114), located west of the Landfill Pond in OU7 (Figure 4.6-1). 
These contaminants may be due to one or more of the following: (1) IHSSs 166.1-3 impact 
on groundwater, (2) inadequate functioning groundwater intercept system at the southern edge 
of the landfill, (3) wastes-emplaced beyond the limits of the intercept system (EG&G 1992d), 
or (4) contaminant migration from OU10. 0 .. . 

Three OU2 IHSSs that may have impacted the quality of groundwater and surface water 
within OU6 include the Mound Site (IHSS 113), Trench T-3 (IHSS 110), and Trench T-4 
(IHSS 1 11.1) (DOE 1993e), as shown on Figure 4.6-1. 

Cis- 1,2-dichIoroethene (cis- 1,2-DCE), PCE, and TCE were identified at concentrations greater 
than 10 pg/l in wells located downgradient of the OU2 Mound Site and upgradient of OU6 
Sludge Dispersal Area (IHSS 141). Groundwater plumes containing PCE and TCE extend 
from the Mound Site northward toward the South Walnut Creek drainage (DOE 1993d). The 
migration of contarninants occurs as groundwater flows through the Arapahoe No. 1 
Sandstone toward South Walnut Creek where this unit subcrops beneath hillside colluvium. 
The contaminated groundwater flows in the colluvium andor discharges at seeps as surface 
flow toward the South Walnut Creek drainage. 

Numerous VOCs [CCl,, CHCI,, 1,l -DCE, 1 , l  ,l -TCA, 1,2-DCE, PCE and TCE] were detected 
in wells located downgradient of OU2 Trenches T-3 and T-4 and upgradient of OU6 
Ponds B-1 and B-2. Groundwater plumes containing volatiles are believed to extent from the 
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Trenches Area northward toward the South Walnut Creek drainage near Ponds B-1 and B-2 
(DOE 1993d). The migration of contaminants occurs as groundwater flows through the 
Arapahoe No. 1 Sandstone to the colluvium along the south hillside of South Walnut Creek 
and/or discharges at seeps as surface flow toward Ponds B-1 and B-2. 

4.6.2 OU6 UHSU Groundwater 

The distribution of chemicals in groundwater samples collected from wells located in each 
of the six areas presented in Section 4.6 are discussed in the following sections. 

4.6.2.1 Area 1: Unnamed Tributary Drainage 

The unnamed tributary drainage within OU6 (Area l), located north of the North Walnut 
Creek drainage, extends from the western end of OU6 near IHSSs 166 and 167 toward the 
northeast to its confluence with North Walnut Creek (Figure 4.6-1). Analytical data from 1 1  
UHSU monitoring wells installed prior to the Phase I investigation were used to characterize 
the groundwater in Area 1. Locations of the eight alluvial wells (0586, 0686, 4087,’4287, 
7087,7187,7287, and B206489) and three bedrock wells (B206589, B206689, and B206889) 
are shown on Figure 4.6-2. Analytes detected in groundwater samples from these wells are 
summarized on Table 4.6-1. Four OU6 Phase I UHSU monitoring wells (76792, 76992, 
77192, 77392), installed in or near IHSSs 166 and 167 (Sections 2.2.6 and 2.2.7), were not 
included in the evaluation of Area 1 because the wells remained dry as of fourth quarter 
1993. Chemical analyses performed on groundwater samples included VOCs, metals (total 
and dissolved), radionuclides (total and dissolved), and nitrateshitrites. No SVOC, 
pesticidePCB or TOC analyses were performed on groundwater samples collected from 
Area 1 .  

The number of sampling events per well in Area 1 between first quarter 1991, through fourth 
quarter 1993, are summarized below. The variability shown in the number of sampling 
events for total and dissolved PCOC metals and radionuclides is due in part to the different 
analytical programs performed on the groundwater samples collected during 199 1 through 
1993. This variability affects the number of detections (above BSLs) shown on the figures 
for total metals and radionuclides relative to dissolved metals and radionuclides for a specific 
well. Direct comparisons between total and dissolved analyte concentrations or activities are 
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not possible, therefore are not presented in the following sections. 
analytical data is discussed in Appendix E, Section E7.2.5. 

Completeness of the 

~~ 

PCOC Metals PCOC Radionuclides 

Ni tratesl 
Well VOCs To tal Dissolved Total Dissolved Nitrites 

_ _ _ ~  

0586 

0686 

4087 

4287 

7087 

7187 

7287 

B 2064 89 

B206589 

B206689 

B206889 

12 

2 

5 

5 

11 

12 

12 

11 

11 

11 

11 

0 

1 

0 

2 

2 

6 

5 

3 

7 

1 

0 

2 7 

1 1 

2 4 

5 4 

5 7 

12 12 

8 11 

6 9 

11 11 

5 5 

0 5 

2 

1 

3 

5 

5 

12 

9 

6 

11 

4 

0 

6 

1 

4 

5 

10 

12 

10 

8 

11 

9 

8 
~ _ _ _ _ ~ ~ ~ ~  _ _ _ _ ~  

VOCs. Fourteen VOCs were detected in groundwater samples collected from Area 1 
wells. All groundwater samples in Area 1 were analyzed by the VOACLP Method, which 
is discussed in Appendix E, Section E7.2.4. Two VOCs (acetone and methylene chloride) 
are referred to as suspect organic compounds, as presented in Section 4.2.2, and their 
detections are shown on Figure 4.6-2. The remaining VOCs are shown on Figure 4.6-3. 

, 

Acetone and methylene chloride were infrequently detected in groundwater samples from 
Area 1, at maximum concentrations of 1.70E+O1 pg/l and 3.20E+O1 J pgA, respectively. 
Methylene chloride was also detected in a laboratory method blank associated with the 
sample containing the maximum concentration. 

Eight of the VOCs detected are chlorinated hydrocarbons (CHCs): 
1,2-DCE, CCI,, CHCI,, methylene chloride, PCE, and TCE. 
discussed in the previous paragraph. 

1 ,l,l-TCA, 1 ,I-DCA, 
Methylene chloride was 

The remaining seven CHCs were detected at low 
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concentrations (up to 1.3OE+O1 pg/l), with the exception of TCE detected at a maximum 
concentration of 1.50E+02 pg/l in a sample from well 7287, located in the center of 
Trench A (IHSS 166.1). 

The remaining five VOCs include benzene, carbon disulfide, ethylbenzene, toluene, and 
total xylenes. These VOCs were infrequently detected in the groundwater samples from 
Area 1, at low concentrations ranging from 3.00E-01J to 1.00E+01 pg/l (toluene). Wells 
7287 iind B206489, each located within Trench A (IHSS 166.l), contained the greatest 
number of VOCs detected at the highest frequencies. 

TCE was detected in subsurface soil samples (Section 4.5.1.1) at depths greater than 7 feet 
where groundwater levels have been measured as shallow as 1 foot and 3 feet in wells 
B206489 and 7287, respectively. TCE concentrations ranged from 1.60E+01 to 
1.5OE+02 pg/l in wells 7287 and B206489, respectively, during the period from March 
1991 to October 1993. These TCE concentrations in groundwater samples are higher than 
the TCE concentrations (6.00E+00 to 2.1OE+Ol pgkg) detected- in the subsurface soil 
samples reported in Section 4.5.1.1. In addition, other CHC detections (1 , l , l  -TCA, 
1,l-DCA, 1,2-DCE, CCl,, CHCI,, and PCE) were found in groundwater samples from 
wells 7287 and B206489, but were not detected in the subsurface soil samples from 
Trench A. Potential sources for groundwater contamination in the vicinity of Trench A is 

discussed in Section 4.6.1. . .  

I 

PCOC Total Metals. Twenty-five -total metals were detected at concentrations above their 
respective BSLs in one or more of the unfiltered groundwater samples collected from 
wells in Area 1, as shown on Figure 4.6-4. Most total metals had limited occurrences 
above the BSLs, with concentrations ranging from 2.50E-01 pg/l (mercury) to 
6.56E+05 pgA (iron). Well 7287, located in Trench A, contained the greatest number (23 
total) of total metals detected above the BSLs, detected at high frequencies and 
concentrations. In general, the wells located nearest the Trenches Area contain most of 
the total metal detections above the BSLs. 

PCOC Dissolved Metals. Thirteen dissolved metals were detected at concentrations above 
their respective BSLs in one or more of the filtered groundwater samples collected from 
wells in Area 1, as shown on Figure 4.6-5. Filtered groundwater samples from these wells a 
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a 
generally contained lower concentrations (many at or slightly above the BSLs) of 
dissolved metals as compared to the total metal concentrations occurring in unfiltered 
samples (Figure 4.6-4). The dissolved metal concentrations ranged from 8.20E+00 &I 
(cadmium) to 8.97E+05 pgA (sodium). The easternmost wells (0686 and 0586) in Area 1 
contained the greatest number of dissolved metal occurrences. Well 7287, located within 
Trench A, contains the most zinc detections (seven) above the BSL found in Area 1 wells, 
including the maximum zinc concentration of 2.12E+02 pgA. 

PCOC Total Radionuclides. Total Am-241 and total cesium-137 ((3-137) were detected 
at activities above their respective BSLs, each detected in one unfiltered groundwater 
sample collected from Area 1 wells, as shown on Figure 4.6-6. The slightly elevated 
activities were 6.07E-02 picocuries per liter (pCiA) (Am-241) and 1.06E+00 pCiA 
( CS- 1 3 7). 

PCOC Dissolved Radionuclides. Four dissolved radionuclides [radium-226 (Ra-226), 
strontium-89,90 (Sr-89,90), U-233/234, and U-2351 were detected at activities above their 
respective BSLs in one or more filtered groundwater samples collected from Area 1 wells, 
as shown on Figure 4.6-7. These slightly elevated- activities were predominately found in 
samples from one well, B206589, located east of Trench A. - Maximum activities are: 
8.10E-01 pCiA (Ra-226), 1.80E+00 pCiA (Sr-89,90), 6.3OE+O1 pCiA (U-233/234), and 
2.10E+00 pCiA (U-235). 

Other Analvtes. Nitratednitrites were detected at concentrations above the BSL in one 
UHSU bedrock well, B206889, located east of IHSS 167.3 (Figure 4.6-8). The 
nitratehitrite concentrations ranged between 1.3OE+02 and 1.90E+02 mgA. 

4.6.2.2 Area 2: North Walnut Creek Drainaee 

The North Walnut Creek drainage within OU6 (Area 2) is located north of the PA and 
extends toward the northeast to the confluence with the unnamed tributary (Figure 4.6-1). 
Analytical data from 11 UHSU monitoring wells installed prior to the Phase I investigation 
were used to characterize the groundwater in Area 2. Locations of the two colluvial wells 
(B208289 andB208589), eight alluvial wells (1 186, 1286, 1386, 1586, 1786, 1886, B210489, 
and 41091), and one bedrock well (B208789) are shown on Figure 4.6-9. Analytes detected 
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in groundwater samples from these wells are summarized on Table 4.6-2. One OU6 Phase I 
UHSU bedrock monitoring well (75092), installed near the Pond A-4 dam (Section 2.2.2), 
was sampled for groundwater; however, no data were received from WEDS by the data 
cutoff date for inclusion in the evaluation of Area 2. Chemical analyses performed on 
groundwater samples included VOCs, SVOCs, metals (total and dissolved), radionuclides 
(total and dissolved), and nitrateshitrites. No pesticidePCB or TOC analyses were performed 
on groundwater samples collected from Area 2. 

The number of sampling events per well in Area 2 between first quarter 1991, through fourth 
quarter 1993, are summarized below. The variability shown in the number of sampling 
events for total and dissolved PCOC metals and radionuclides is due in part to the different 
analytical programs performed on the groundwater samples collected during 1991 through 
1993. This variability affects the number of detections (above BSLs) shown on the figures 
for total metals and radionuclides relative to dissolved metals and radionuclides for a specific 
well. Direct comparisons between total and dissolved analyte concentrations or activities are 
not possible, therefore are not presented in .the following sections. Completeness of the 
analytical data is discussed in Appendix E, Section E7.2.5. 0 

PCOC Metals PCOC Radionuclides 

Nitrated 
Well VOCs SVOCs Total Dissolved Total Dissolved Nitrites 

1186 
1286 
1386 
1586 
1786 
1886 

41091 
B208289 
B208589 
B208789 
B2 10489 

8 
3 
12 
12 
12 
1 
9 
6 
2 
4 
10 

0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

5 
3 
2 
7 
7 
0 
4 
0 
2 
1 
7 

7 
3 
8 
12 
1 1  
0 
5 
0 
2 
1 

1 1  

9 
3 
11  
12 
12 
0 
7 
0 
2 
4 
10 

8 
3 
8 
12 
12 
0 
6 
0 
2 
2 
10 

8 
3 
10 
12 
12 
0 
9 
5 
2 
4 
10 

VOCs. Sixteen VOCs were detected in groundwater samples collected from Area 2 wells. 
The groundwater samples in Area 2 were analyzed by the following methods: VOACLP, 
VOA502.2, and VOA524.2. These methods are discussed under data comparability in 
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Appendix E, Section E7.2.4. Table E7-4 in Appendix E lists the VOCs detected with the 
various analytical method detection limits utilized for groundwater samples, including 
those from Area 2. 

Three VOCs (2-butanone, acetone, and methylene chloride), referred to as suspect organic 
compounds as presented in Section 4.2.2, were infrequently detected at low concentrations 
(up to 2.70E+OlJ pgA) and are shown on Figure 4.6-9. 

The remainder of the VOCs detected consisted of carbon disulfide, 4-methyl- 
2-pentanone, alkyl benzenes (benzene, benzene 1,2,4-trirnethyl, ethylbenzene, m-xylene, p- 
xylene, styrene, toluene, and total xylenes), and CHCs (CHCI,, PCE, and TCE). These 
VOCs were infrequently detected at low concentrations (1.00E-01J to 1.60E+O1 pd), as 
shown on Figure 4.6-10. VOCs were most frequently detected in samples collected from 
three wells: well 1386, located upgradient of Pond A-1 and wells 1186 and 41091, each 

- located-downgradient-of Pond A-4. 

SVOCs. Two SVOCs [bis(2-ethylhexyl)phthalate and diethyl phthalate], referred to as 
suspect organic compounds as-presented in Section 4.2.2, were each detected once in well 
41091, located downgradient of Pond A-4 (Figure 4.6-10). Well 41091 was the only well 
in Area 2 that was analyzed for SVOCs. The estimated concentrations of 
bis(2-ethylhexy1)phthalate and diethyl phthalate are 4.00E+00 pgA and 2.00E+00 &l, 
respectively. 

PCOC Total Metals. Twenty-five total metals were detected at concentrations above their 
respective BSLs in one or more unfiltered groundwater samples collected from wells in 
Area 2, as shown on Figure 4.6-11. The total metal concentrations ranged from 
3.60E-01 pgA (mercury) to 7.15E+05 pg/l (calcium). Well 1786 contained the greatest 
number (24) of total metals detected generally at the highest frequencies and 
concentrations. Additionally, wells B210489 and 1586 (upstream of Pond A-1), and well 
1286 (Pond A-3) had a high frequency of detections for total metals. 

PCOC Dissolved Metals. Fourteen dissolved metals were detected at concentrations above 
their respective BSLs in filtered groundwater samples collected from wells in Area 2, as 
shown on Figure 4.6-12. Filtered groundwater samples from Area 2 contained fewer 
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dissolved metal detections (above the BSL) than the total metal detections (above the 
BSL) for Area 2. Concentrations were in the range of 5.20E+00 pgA (cadmium) to 
6.59E+05 pg/l (calcium). Wells 1786, B210489, and 1586 contained the greatest number 
of dissolved metals detected in filtered groundwater samples. These wells, located along 
North Walnut Creek upstream of Pond A-1, were most frequently sampled for 
groundwater of the wells in Area 2. 

PCOC Total Radionuclides. , Four total radionuclides were detected at activities above 
their respective BSLs in one or more unfiltered groundwater samples collected from wells 
in Area 2, as shown on Figure 4.6-13. These total radionuclides are Am-241, Cs-137, 
Pu-239/240, and Ra-226. Elevated activities for Am-24 1 (up to 1.09E+00 pCiA), Cs- 137 
(up to 4,5OE+OO pCi/l), and Pu-239/240 (up to 3.65E+00 pCi/l) occurred primarily in 
samples collected from wells 1786 and 1286. Well 1286, located near the inlet to 
Pond A-3, had the greatest number of radionuclide detections (above the BSL) and 
contained the maximum activities for all of the radionuclides, except Ra-226. Total 
Ra-226 occurred at a single activity (7.20E-01 pCi/l) above the BSL in a groundwater 
sample from well 1186, located downstream of Pond A-4. 

. 

PCOC Dissolved Radionuclides. Six dissolved radionuclides were detected at activities 
above their respective BSLs in one or more of the filtered groundwater samples collected 
from wells in Area 2, as shown on Figure 4.6-14. These dissolved radionuclides are gross 
alpha, gross beta, Pu-239/240, Ra-226, Sr-89,90, and U-235. Except for Ra-226, the 
dissolved radionuclides were infrequently detected at activities slightly to moderately 
above their BSLs, and generally occurred in samples from wells located upstream of 
Pond A-1. Well 1786, located northeast of the PA and upstream of Pond A-1, contained 
the greatest number of dissolved radionuclide detections (above the BSL) and contained 
the maximum activities for all of the radionuclides, except Ra-226. 

Dissolved Ra-226 was frequently detected at activities above the BSL, occurring in 
samples from most of the wells in Area 2. A maximum activity (1.20E+00 pCiA) of 
Ra-226 occurred in a groundwater sample collected from well 1186, located downstream 
of Pond A-4. 
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Other Analvtes. Nitrateshitrites were detected at concentrations above the BSL, occurring 
only in groundwater samples collected from wells upstream of Pond A-1, as shown on 
Figure 4.6-15. The maximum nitratehitrite concentration (1.76EM3 mg/l) occurred in a 
groundwater sample from well B210489, located northeast of the PA and upgradient of 
Pond A-1 . 

4.6.2.3 Area 3: South Walnut Creek Drainage 

The South Walnut Creek drainage within OU6 (Area 3), located south of North Walnut Creek 
drainage, extends from west of IHSS 141 toward the northeast to the confluence with Walnut 
Creek (Figure 4.6-1). Analytical data from five UHSU monitoring wells installed prior to the 
Phase I investigation were used to characterize the groundwater in Area 3.  The location of 
the four alluvial wells (3586 through 3886) and one bedrock well (02691) are shown on 
Figure 4.6-16. Analytes detected in groundwater samples from these wells are summarized 
on Table 4.6-3. Two OU6 Phase I UHSU monitoring wells (75292 and 75992), installed near 
the Pond B-5 dam and along the southeastern border of IHSS 141 (Sections 2.2.2 and 2.2.1, 
respectively), were not included in the evaluation of Area 3. Well 75292 was sampled for 
groundwater; however, no data were received from W E D S  by the data cutoff date for 
inclusion in the evaluation of Area 3.  Well 75992 remained d& as of fourth quarter, 1993. 
Chemical analyses performed on groundwater samples included VOCs, SVOCs, 

. 

. 

pesticides/PCBs, metals (total and dissolved), radionuclides (total and dissolved), and 
nitrateshitrites. No TOC analyses were performed on groundwater samples collected from 
Area 3 .  

The number of sampling events per well in Area 3 between first quarter, 1991, through fourth 
quarter, 1993, are summarized below. The variability shown in the number of sampling 
events for total and dissolved PCOC metals and radionuclides is due in part to the different 
analytical programs performed on the groundwater samples collected during 1991 through 
1993. This variability affects the number of detections (above BSLs) shown on the figures 
for total metals and radionuclides relative to dissolved metals and radionuclides for a specific 
well. Direct comparisons between total and dissolved analyte concentrations or activities are 
not possible, 'therefore are not presented in the following sections. Completeness of the 
analytical data is discussed in Appendix E, Section E7.2.5. 
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PCOCs Metals PCOCs Radionuclides 

Pesticides/ Ni tra tesl 
Well VOCs SVOCs PCBs Total Dissolved Total Dissolved Nitrites 

3586 I O  0 0 5 10 1 1  l l  1 1  

3686 8 0 0 0 1 6 1 7 

3786 12 0 0 0 1 . 6  3 8 

3886 8 0 0 1 6 8 5 7 

0269 I 9 1 I 5 9 9 9 9 

VOCs. Seventeen VOCs were detected in the groundwater samples collected from Area 3 
wells. The groundwater samples in Area 3 were analyzed by the following methods: 
VOACLP, VOA502.2, and VOA524.2. These methods are discussed under data 
comparability in Appendix E, Section E7.2.4. Table E7-4 in Appendix E lists the VOCs 
detected with the various analytical .method detection limits utilized for groundwater 
samples, including those from Area 3. Two of the VOCs (acetone and methylene 
chloride) are referred to as suspect organic compounds, as presented in Section 4.2.2, and 
their detections are shown on Figure 4.6-16. The remaining VOC detections are shown on 
Figure 4.6-17. 

- - .  

Acetone and methylene chloride were infrequently detected at low concentrations in 
groundwater samples from Area 3 wells, with a maximum concentration of 1.40E+01 pg/l 
(methylene chloride) found in well 02691, located east of the PA and upgradient of 
Pond B-1. Methylene chloride was also detected in laboratory method blanks associated 
with samples from wells 3686 and 3886. 

Eleven of the VOCs detected are CHCs: l,l,l-TCA, l,l-DCA, 1,l-DCE, 1,2-DCA, 
1,2-DCE, chloromethane, methylene chloride, PCE, trans-l,2-DCE, TCE, and vinyl 
chloride. Methylene chloride was discussed in the previous paragraph. The remaining 10 
CHCs were detected at concentrations ranging from 1.OOE-01 to 8.60E+02 pgA. The 
maximum concentration (vinyl chloride at 8.60E+02 pgA) occurred in a sample from well 
3586, located east-of the PA and upgradient of Pond B-1. The remaining five VOCs 
include: 2-hexanone, 4-isopropyltoluene, 4-methyl-2-pentanone, benzene, and toluene. 
These VOCs were each detected once, at concentrations ranging from 1.30E-01 to 
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5.00E-tO0 pgA (2-hexanone). The greatest number of VOCs detected (13 total) occurred 
in groundwater samples collected from well 3586. A single detected concentration 
(1.5OE-OIJ pg/l) of toluene was the only occurrence of VOCs in groundwater samples 
collected from wells near or downgradient of the B-Series Ponds. 

SVOCs. 
the only well in Area 3 with samples analyzed for SVOCs. 

No SVOCs were detected in groundwater samples collected from well 02691, 

PesticidesPCBs. 
from well 02691, the only well in Area 3 with samples analyzed for pesticides/PCBs. 

No pesticidesPCBs were detected in groundwater samples collected 

PCOC Total Metals. Ten total metals were detected at concentrations above their 
respective -BSLs in unfiltered groundwater samples collected from wells in Area 3, as 
shown on Figure 4.6-18. The total metal concentrations ranged from 2.40E-01 pgA 
(mercury) to 2.3 1E+05 pgA (calcium).. Most metal concentrations were slightly above the 
BSLs; however elevated levels of manganese (4.17E+03 pgA) and strontium 
(2.02E+03 pgA) occurred in wells 3586 and 3886, respectively. Most total metal 
detections (above the BSLs) in Area 3 occurred in-samples from only two wells (3586 and 
02691), located east of the PA and upgradient of Pond B-1. The greatest number of total 
metals detected, at high frequencies, were found in samples from well 3586. 

PCOC Dissolved Metals. Twelve dissolved metals were detected at concentrations above 
their respective'BSLs in filtered groundwater samples collected from wells in Area 3, as 
shown on Figure 4.6-19. The dissolved metal concentrations ranged from 1.29E+01 pgA 
(chromium) to 3.22E+05 pg/l (calcium). Wells 3586 and 3886, located east of the PA and 
upgradient of Pond B-1, contained the greatest number of dissolved metals detected 
(above the BSLs) in groundwater samples from Area 3 wells. The high frequency of 
dissolved metals detected above the BSL in well 3586 may result from a higher relative 
frequency of sampling events. 

PCOC Total Radionuclides. Sr-89,90 was the only total radionuclide detected at an . 

activity above the BSL in unfiltered groundwater samples collected from wells in Area 3, 

as shown on Figure 4.6-20. ' A  single detection of Sr-89,90 occurred at an activity of 

0 
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1.22E+00 pCiA in a sample from well 02691, located east of the PA and upgradient of 
Pond B-1. , 

, 
I 
I 

PCOC Dissolved Radionuclides. Four dissolved radionuclides were detected at activities 
slightly above their respective BSLs in one or more of the filtered groundwater samples 
collected from wells in Area 3, as shown on Figure 4.6-21. These dissolved radionuclides 
are gross beta, Ra-226, Sr-89,90, and U-235. All but two of the dissolved radionuclide 
detections (above the BSL) occurred in groundwater samples from well 02691. 

I 

I 

~ 

Other Analvtes. 
3.31E+01 mgA in groundwater samples collected from wells in Area 3. 

No nitratehitrites were detected in concentrations above the BSL of 
I 

4.6.2.4 Area 4: Umradient Drainape 

The Upgradient Drainage (Area 4) is located on the ridge between North Walnut Creek and 
South Walnut Creek, upgradient of the A and B-Series Ponds (Figure 4.6-1). Analytical data 
from five UHSU monitoring wells installed prior to the Phase I investigation and one Phase I 
monitoring well were used to characterize the groundwater in Area 4. Five of the six wells 
designated for this area are located in IHSS 165. Locations of the colluvial well (B208089), 
four alluvial wells (2986, P209789, P218389, and P219489), and one OU6 Phase I bedrock 
well (76292) are shown on Figure 4.6-22. Analytes detected in groundwater samples from 
these wells are summarized on Table 4.6-4. Two additional OU6 Phase 1 UHSU monitoring 
wells (75892 and 76192) were installed in or near IHSSs 156.2 and 165 (Sections 2.2.4 and 
2.2.5, respectively). Well 76192 was sampled for groundwater; however, no data were 
received from WEDS by the data cutoff date for inclusion in the evaluation of Area 4. Well 
75892 remained dry as of fourth quarter, 1993. Chemical analyses performed on groundwater 
samples included VOCs, SVOCs, pesticides/PCBs, metals (total and dissolved), radionuclides 
(total and dissolved), and nitrateshitrites. No TOC analyses were performed on groundwater 
samples collected from Area 4. 

_ _  

The number of sampling events per well in Area 4 between first quarter 1991, through fourth 
quarter 1993, are summarized below. The variability shown in the number of sampling 
events for total and dissolved PCOC metals and radionuclides is due in part to the different 
analytical programs performed on the groundwater samples collected during 199 1 through 
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1993. This variability affects the number of detections (above BSLs) shown on the figures 
for total metals and radionuclides relative to dissolved metals and radionuclides for a specific 
well. Direct comparisons between total and dissolved analyte concentrations or activities are 
not possible, therefore are not presented in the following sections. Completeness of the 
analytical data is discussed in Appendix E, Section E7.2.5. 

~~~~~~~~ ~ ~ 

PCOC Metals PCOC Radionuclides 

Pesticides Nitrates/ 
Well VOCs SVOCs PCBs Total Dissolved Total Dissolved Nitrites 

2986 2 0 0 0 0 1 0 2 

B208089 IO 0 0 2 3 I 3 7 

P209789 1 1  0 0 7 1 1  10 1 1  1 1  

P2 18389 1 1 1 0 0 I 0 I 

P2 19489 1 1 0 0 0 1 0 1 

76292 3 3 3 I 2 2 0 2 

VOCs. Nine VOCs were detected in the groundwater samples collected from Area 4 
wells. The groundwater samples in Area 4 were analyzed by the following methods: 
VOACLP, VOA502.2, and VOA524.2. These methods are discussed under data 
comparability in Appendix E, Section E7.2.4. Table E7-4 in Appendix E lists the VOCs 
detected with the various analytical method detection limits utilized for groundwater 
samples, including those from Area 4. Two of the VOCs (acetone and methylene 
chloride) are referred to as suspect organic compounds, as presented in Section 4.2.2, and 
their detections are shown on Figure 4.6-22. Acetone and methylene chloride were single 
detections, with low concentrations of l.OOE+OO pgA andr 2.00E-01 pgA, respectively. 
The remaining VOC detections are shown on Figure 4.6-23. 

Four of the VOCs detected are alkyl benzenes: benzene, ethylbenzene, toluene, and total 
xylenes. The alkyl benzenes were detected at low concentrations ranging from 1.00E+00 
to 1.60E+01 pgA, with the maximum concentration (toluene at 1.60E+01 pgA) occurring 
in a sample from well B208089 (northwest of IHSS 156.2). 

Four of the VOCs detected are CHCs: CHCI,, methylene chloride, PCE, and TCE. 
Methylene chloride was previously discussed. The remaining three CHCs were detected 
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at low concentrations ranging from 2.00E-01 to 4.00E+00 pgA. All VOC detections, 
except for one (CHCI,), occurred in samples from only two wells (B208089 and P209789) 
in Area 4. In well P209789, located in the southwestern comer of IHSS 165, PCE and 
TCE were frequently detected at low concentrations (up to 4.00E+00 pg/l). 

SVOCs. No SVOCs were detected in groundwater samples collected from wells P218389 
and P219489, the only wells in Area 4 with samples analyzed for SVOCs. 

PesticidesPCBs. No pesticidesPCBs were detected in groundwater samples collected 
from wells P218389 and. 76292, the only wells in Area 4 with samples analyzed for 
pesticidesPCBs. 

PCOC Total Metals. Nine total metals were detected at concentrations above their 
respective BSLs in unfiltered groundwater samples collected from wells in Area 4, as 
shown on Figure 4.6-24. The total metal concentrations ranged from 1.60E+O1 pg/l- (lead) 
to 2.53E+O5 pgfl (sodium). The greatest number of total metals detected (above the BSL) 
occurred in groundwater samples from wells B208089 and 76292, located northwest of 
IHSS 156.2, and in the northern portion of IHSS 165, respectively. Well P209789, also 
located in IHSS 165, contained samples with some total metals detected above the BSL. 

PCOC Dissolved Metals. Eight dissolved metals were detected at concentrations above 
their respective BSLs in filtered groundwater samples collected from wells in Area 4, as 
shown on Figure 4.6-25. The dissolved metal concentrations ranged from 1.5 1E+01 pgA 
(chromium) to 1.42E+05 pgA (calcium). Well P209789 contains the greatest number of 
dissolved metals detected at concentrations above the BSL in groundwater from wells in 
Area 4. A few dissolved metals were also detected at concentrations above the BSLs at 
wells 76292 and P208089. 

PCOC Total Radionuclides. Ra-226 was the only total radionuclide detected at an activity 
above the BSL in unfiltered groundwater samples collected from wells in Area 4, as 
shown on Figure 4.6-26. A single detection of Ra-226 occurred at an activity of 
1.20E+00 pCiA in a sample from well 76292 (IHSS 165). 
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PCOC Dissolved Radionuclides. Two dissolved radionuclides (Ra-226 and Sr-89,90) were 
detected at activities slightly above their BSLs each in one of the filtered groundwater 
samples collected from well P209789 in Area 4, as shown on Figure 4.6-27. 

Other Analvtes. Nitratehitrites were detected at concentrations above the BSL only in 
the groundwater samples collected from wells P209789 and P219489, located in and near 
IHSS 165, as shown on Figure 4.6-28. The maximum concentration (9.55E+01 mgA) , 

occurred in a groundwater sample from well P209789. Well P209789 also contained the 
greatest frequency of VOCs, dissolved metals, and dissolved radionuclides; the presence of 
these chemicals in the groundwater samples from this well may be influenced by 
Contaminants coming from the Solar Evaporation Ponds. 

4.6.2.5 Area 5: W&I Drainage 

The W&I drainage (Area 5 )  is located along Walnut Creek, downgradient of Ponds A-4 and 
B-5 and west of Indiana Avenue (Figure 4.6-1). Analytical data from two UHSU monitoring 
wells installed prior to the Phase I investigation were used to characterize the groundwater 
in the W&I drainage. The location of the two alluvial wells (0486 and 41691) are shown on 
Figure 4.6-29. Analytes detected in groundwater samples from these wells are summarized 
on Table 4.6-5. Chemical analyses performed on groundwater samples included VOCs, 
SVOCs, pesticidesPCBs, metals (total and dissolved), radionuclides (total and dissolved), and 
nitrateshitrites. No TOC analyses were performed on groundwater samples collected from 
Area 5 .  

The number of sampling events per well in Area 5 between first quarter 1991 through fourth 
quarter 1993, are summarized below. The variability shown in the number of sampling 
events for total and dissolved PCOC metals and radionuclides is due in part to the different 
analytical programs performed on the groundwater samples collected during 1991 through 
1993. This variability affects the number of detections (above BSLs) shown on the figures 
for total metals and radionuclides relative to dissolved metals and radionuclides for a specific 
well. Direct comparisons between total and dissolved analyte concentrations or activities are 
not possible, therefore are not presented in the following sections. Completeness of the 
analytical data is discussed in Appendix E, Section E7.2.5. 
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PCOC Metals PCOC Radionuclides 

Pesticides1 Nitrated 
Well VOCs SVOCs PCBs Total Dissolved Total Dissolved Nitrites 

0486 8 0 0 6 8 9 8 7 

41691 9 2 1 5 9 9 9' 9 

VOCs. Two VOCs (methylene chloride and toluene) were detected in the groundwater 
samples collected from Area 5 wells. The groundwater samples in Area 5 were analyzed 
by two methods: VOACLP and VOA502.2. These methods are discussed under data 
comparability in Appendix E, Section E7.2.4. Table E7-4 in Appendix E lists the VOCs 
detected with the various analytical method detection limits utilized for groundwater 
samples, including those from Area 5 .  Single detections of methylene chloride 
(l.OOE+Ol pgA) and toluene (l.3OE-OlJ pg/l) occurred in groundwater samples from wells 
0486 and 41691 (Figures 4.6-29 and 4.6-30), respectively. 

SVOCs. Bis(2-ethylhexy1)phthalate was the only SVOC detection, occurring in a 
groundwater sample from well 41691, at a low concentration of 3.00E+OOJ pgA 
(Figure 4.6-29). Well 41691 was the only well in Area 5 with samples analyzed for 
s v o c s .  

- -  - 

0 
/ 

PesticidesPCBs. 
from well 41691, the only well in Area 5 with samples analyzed for pesticidesPCBs. 

No pesticides/PCBs were detected in groundwater samples collected 

PCOC Total Metals. Twenty-one total metals were frequently detected at concentrations 
above their respective BSLs in unfiltered groundwater samples collected from two wells in 
Area 5 ,  as shown on Figure 4.6-31. The total metal concentrations ranged from 
3.60E-01 pg/l (mercury) to 1.91E+05 pg/l (iron). The greatest number of total metals 
detected above the BSL (20 total) at the highest frequencies were found in well 41691. 

PCOC Dissolved Metals. Four dissolved metals were detected at concentrations above 
their respective BSLs in filtered groundwater samples collected from two wells in Area 5 ,  

as shown on Figure 4.6-32. These dissolved metals are chromium, manganese, potassium, 
e and zinc. Well 0486 contained the single detections above the BSL for dissolved 

chromium (1.68E+01 pgA) and dissolved zinc (3.14E+02 pgA). Well 0486 also contained 
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the maximum concentrations for dissolved manganese (1 .O 1EM3 pgA) and dissolved 
potassium (5.72E+03 pgR). 

PCOC Total Radionuclides. Four total radionuclides were detected at activities above 
their respective BSLs in one or more unfiltered groundwater samples collected from wells 
in Area 5 ,  as shown on Figure 4.6-33. These total radionuclides are Am-241, Pu-2391240, 
Ra-226, and Sr-89,90. Samples collected from well 0486 contained all four total 
radionuclides, including the single detections (above the BSL) of Ra-226 and Sr-89,90 
(both at 1.10E+00 pCiA). Samples from well 41691 contained the maximum activities of 
Am-241 (3.20E+00 pCi/l) and Pu-239/240 (2.20E+00 pCiR). These two wells are located 
downgradient of the W&I Pond. 

PCOC Dissolved Radionuclides. Four dissolved radionuclides were detected at activities 
above their respective BSLs in one or two of the groundwater samples collected from 

.- wells in Area 5 ,  as shown on Figure 4.6-34. These dissolved radionuclides are gross beta, 
Pu-239/240, Ra-226, and Sr-89,90. No BSL- was applied for dissolved Pu-2391240 in 
groundwater samples due to an inadequate sample size necessary to perform the 
calculation. 

All dissolved radionuclides, except Sr-89,90, occurred in groundwater samples from well 
41691, with activities of 9.00E+O1 pCiA (gross beta), 3.50E-03J pCiA (Pu-239/240), and 
1.10E+00 pCiA (Ra-226). Sr-89,90 occurred as a single detection above the BSL 
(l.OSE+OO pCiA) in a groundwater sample from well 0486. 

Other Analvtes. 
3.31E+01 mgA in groundwater samples collected from wells in Area 5 .  

No nitratednitrites were detected in concentrations above the BSL of 

4.6.2.6 Area 6: Old Outfall Area (IHSS 143) 

The Old Outfall Area (Area 6), as defined in the HRR (DOE 1992a), is located northwest of 
Building 771 in the northwest comer of the PA (Figure 4.6-1). As discussed in Section 2.2.3, 
the actual location of the Old Outfall Area extends to the north of IHSS 143, as shown on 
Figure 4.6-35. Analytical data collected from OU6 Phase I UHSU monitoring well, 77492, 
was used to characterize the groundwater in Area 6. Well 77492 is located approximately 
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50 feet north of IHSS 143 (Figure 4.6-35). Analytes detected in groundwater samples from 
this well are summarized on Table 4.6-6. Chemical analyses performed on groundwater 
samples from this well included VOCs, SVOCs, pesticidesPCBs, metals (total and dissolved), 
radionuclides (total and dissolved), nitrateshitrites, and TOC. 

The number of sampling events for well 77492 in Area 6 between first quarter 1991, through 
fourth quarter 1993, are summarized below. Completeness of the analytical data is discussed 
in Appendix E, Section E7.2.5. 

PCOC Metals PCOC Radionuclides 

Nitrated 
Well VOCs SVOCs PCBs Total Dissolved Total Dissolved Nitrites 

11492 3 3 3 2 3 3 1 2 

Pesticides1 

VOCs. Eight VOCs were detected-in groundwater samples collected -from well 77492 in 
Area 6. The groundwater samples from well 77492 were analyzed by the following 
methods: VOACLP and VOA524.2. These methods are discussed under data 
comparability in Appendix E, Section E7.2.4. Table-E7-4 in Appendix E lists the VOCs 
detected with the various analytical method detection limits utilized for groundwater 
samples, including those from well 77492. 

All of the VOCs detected are CHCs: l,l-DCA, 1,I-DCE, CCl,, cis-1,2-DCE, CHCI,, 
methylene chloride, PCE, and TCE. The CHC concentrations ranged from 1.OOE-01 pg/l 
(TCE) to 8.00E+00 pgfl (CCI,). In general, the number of CHCs detected and the 
concentrations of these CHCs decreased with time, as shown by sampling dates and 
reported analytical results on Figure 4.6-35. 

SVOCs. Bis(2-ethylhexy1)phthalate was the only SVOC detected in the groundwater 
samples collected from well 77492 in Area 6, as shown on Figure 4.6-35. 
Bis(2-ethy1hexyl)phthalate was a single detection at an , estimated concentration of 
8.00E+00 pgfl. 

PesticidesPCBs. 
from well 77492 in Area 6. 

No pesticidesPCBs were detected in groundwater samples collected 
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PCOC Total Metals. Twenty total metals were detected at concentrations above their 
respective BSLs in unfiltered groundwater samples collected from well 77492 in Area 6, 
as shown on Figure 4.6-36. The total metal concentrations ranged from 3.40E-01 pg/l 
(mercury) to 5.54E+05 pgA (calcium). The number of metals detected at concentrations 
above the BSL and the concentrations detected decreased over time, as shown by the 
analytical results reported for two sampling events (Figure 4.6-36). 

PCOC Dissolved Metals. Five dissolved metals were detected at concentrations above 
their respective BSLs in filtered groundwater samples collected from well 77492 in 
Area 6, as shown on Figure 4.6-37. The dissolved metal concentrations ranged from 
2.04E+02 pg/l (barium) to 1.62E+05 pgA (calcium). Significantly fewer dissolved metals 
were detected above their BSLs in the filtered groundwater samples when compared to the 
total metals occurrences in the unfiltered groundwater samples. The dissolved metal 
concentrations were generally low; however, elevated concentrations of manganese (up to 
2.77E+03 pgA) were consistently detected in the groundwater samples. No apparent trend 
occurs in the dissolved metal concentrations over time (Figure 4.6-37). 

! 

PCOC Total Radionuclides. Two total radionuclides (Am-241 and Ra-226) were ’ each 
detected once at activities above their respective BSLs in the unfiltered groundwater 
samples collected from well 77492 in Area 6, as shown on Figure 4.6-38. The single 
activities detected above the BSL were 4.00E-02 pCiA (Am-241) and 8.8OE+OO pCiA 
(Ra-226). 

PCOC Dissolved Radionuclides. Ra-226 was the only dissolved radionuclide detected at 
an activity above the BSL in a filtered groundwater sample collected from well 77492, as 
shown on Figure 4.6-39. Dissolved Ra-226 was detected at an activity of 6.90E-01 pCi/l. 

Other Analvtes and Parameters. No nitrateshitrites were detected at concentrations above 
the method detection limit in the groundwater samples collected in well 77492 from 
Area 6. A TOC concentration of l.OOE+Ol mgA occurred in a groundwater sample 
collected from well 77492. 

4.7 SURFACE WATER 

(4047-9l0-0025-521)(7.4)(9f22/95 9 4 2  am)(2) 4-68 



The nature and extent of contamination in stream and pond surface water within OU6 were 
evaluated using data collected during the OU6 Phase I investigation, as discussed in 
Section 2.1.3.3. Surface water samples consisted of three types: (1) surface water collected 
within OU6 drainages during baseflow conditions, (2) surface water collected within OU6 
drainages during a storm event, and (3) pond surface water collected in each of the A and 
B-Series Ponds and W&I Pond. Table 2.1-4 shows the analytical program for the surface 
water samples collected in OU6 drainages and specified IHSSs. 

Spatial distribution of surface water data, shown with laboratory qualifiers and validation 
codes (Figure 4.4-l), is presented in plan view on maps for analyte groups by drainage and 
IHSS areas (Figures 4.7- 1 through 4.7-23). Figure 4.4- 1 also provides abbreviation definitions 
used on Figures 4.7-1 through 4.7-23. The analyte groups presented on the maps are: (1) 
organic compounds, (2) total metals, (3) dissolved metals, (4)-total radionuclides, and ( 5 )  
dissolved radionuclides. The OU6 Phase I analytical parameters are listed on Table 2.1-5. 
TOC and nitratehitrite were not- routinely sampled, therefore available results are discussed 
in the text and shown on the tables, as appropriate, but are not presented on maps for this 
medi um. 

The organic compound maps show all detected concentrations (detections) in the surface 
water samples. Metal and radionuclide (total and dissolved) maps only show PCOC 
concentrations or activities above the BSL. 

PCOC metals and PCOC radionuclides have been identified by performing statistical 
background comparisons, as discussed in Section 4.3.2. PCOCs for stream and pond surface 
water samples are listed on Tables 4.3-10 through 4.3-17. Analytical results for OU6 surface 
water samples are compiled in Appendix D4. 

For discussion purposes, OU6 surface water data have been grouped by drainages (non- 
IHSS, areas) and Pond IHSSs (1 42.1-1 2). These groups are as follows: 

Group Name Associated Drainages or IHSSs 

Non-IHSS Surface Water (Baseflow) North Walnut Creek upstream of OU6, North 
Walnut and South Walnut Creek Drainages, 
and McKay Ditch and W&I Effluent 
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Non-IHSS Surface Water (Storm Event) 

A-Series Pond Surface Water 

B-Series Pond Surface Water 

W&I Pond Surface Water 142.12 

North Walnut Creek upstream of OU6, North 
Walnut and South Walnut Creek Drainages 

142.1, 142.2, 142.3, and 142.4 

142.5, 142.6, 142.7, 142.8, and 142.9 

The following sections each begin with a brief description of the drainage or IHSS location, 
the sampling sites used to characterize the various drainages or IHSSs, and chemical analyses 
performed, followed by a discussion of the nature and extent of the detected chemicals within 
each analyte group. Tables 4.7- 1 through 4.7-1 7 present the percent detection, concentration 
or activity range with laboratory qualifiers, and mean concentration or activity of the analytes 
detected (as previously defined) for each area, as well as the BSLs for PCOCs. For PCOC 
inorganic constituents and radionuclides, only those detected at concentrations or activities 
above the BSL are discussed in the following sections. 

4.7.1 Non-IHSS Surface Water (Baseflow) 

The four drainage areas within OU6 that comprise this group include North Walnut Creek 
upstream of OU6, North Walnut Creek drainage, South Walnut Creek drainage, and the 
McKay Ditch and W&I Effluent (Figure 1.3-3). Surface water associated with these 
drainages is potentially affected by contaminated runoff originating in other OUs (e.g., OU2 
and OU7) as well as OU6, as discussed in Section 4.6.1. Contributions from OU6 to these 
drainages are limited to surface water runoff from areas of OU6 with contaminated soils and 
contaminated groundwater to seeps on the hillsides of the unnamed tributary and possibly 
North Walnut Creek and South Walnut Creek drainages. 

Stream surface water was sampled during baseflow conditions at 1 1  sites previously 
established within the four drainage areas as a result of other OU6 investigations, and are 
shown on Figure 4.7-1. Chemical analyses performed on the surface water samp1,es included 
VOCs, SVOCs, metals (total and dissolved), radionuclides (total and dissolved), TOC, and 
nitrateshi trites. No pesticidePCB analyses were performed on surface water samples 
collected in these drainages. 
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4.7.1.1 North Walnut Creek Umtream of OU6 

The North Walnut Creek upstream of OU6 surface water sampling sites are located along 
North, Walnut Creek prior to entering OU6. Two sites, SW67093 and SW67493, were 
sampled to characterize the nature and extent of contamination in this area (Figure 4.7-l), and 
the analytes detected are summarized on Table 4.7-1. 

VOCs. Methylene chloride was the only VOC detected in the surface water samples 
collected in the area upstream of OU6, as shown on Figure 4.7-1. Methylene chloride was 
detected in both samples, at very low concentrations (2.00E+OOJ and 3.00E+OOJ pgA). 

SVOCs. No SVOCs were detected in surface water samples collected from North Walnut .. 
Creek upstream of OU6. - .  

PCOC Total Metals. Total aluminum and total sodium were each detected once at a 
concentration slightly above their respective BSLs in the unfiltered surface water samples 
collected from North Walnut Creek upstream of OU6, as shown on Figure 4.7-2. 0 ' 

PCOC Dissolved Metals. Dissolved sodium was detected once at a concentration slightly 
above the BSL in the filtered surface water samples collected from North Walnut Creek 
upstream of OU6, as shown on Figure 4.7-3. 

PCOC Total Radionuclides. No total radionuclides were detected at activities above their 
respective BSLs in unfiltered surface water samples collected from North Walnut Creek 
upstream of OU6. 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their respective BSLs in filtered surface water samples collected from North Walnut Creek 
upstream of OU6. 

Other Analvtes and Parameters. No nitratehitrite concentrations were detected above the 
BSL of 1.56E+00 mg/l in the surface water samples collected from North Walnut Creek 
upstream of OU6. TOC concentrations of 6.5OE+OO and 6.58E+00 mgA were found in 
surface water samples from sites SW67093 and SW67493, respectively. 

(4047-91 0-0025-521)(R7.4)(9/22/95 9:42 m)(2) 4-71 



4.7.1.2 North Walnut Creek Drainaee 

The North Walnut Creek drainage surface water sampling sites are located along North 
Walnut Creek, north of the PA extending toward the northeast to the confluence with the 
unnamed tributary. Five sites (SW67193, SW67393, SW67893, SW68093, and SW68192) 
were sampled to characterize the nature and extent of contamination in the North Walnut 
Creek drainage (Figure 4.7-I), and the analytes detected are summarized on Table 4.7-2. 

VOCs. Methylene chloride was the only VOC detected in the surface water samples 
collected in North Walnut Creek, as shown on Figure 4.7-1. Methylene chloride was detected 
in two samples, at very low concentrations (2.50E+OOJ and 3.00EMOJ pgA). 

SVOCs. No SVOCs were detected in surface water samples collected from the North Walnut 
Creek drainage in OU6. 

PCOC Total Metals. Six total metals were detected at concentrations above their respective 
BSLs in one or more of the unfiltered surface water samples collected from North Walnut 
Creek, as shown on Figure 4.7-2.- These total metals are barium, calcium, magnesium, 
potassium, sodium, and strontium. 

A single, slightly elevated concentration (2.06E+02 pgA) of total barium was detected above 
the BSL in a surface water sample, at site SW68193 located in a side drainage just upstream 
of Pond A-I. In general, the remaining total metals (except strontium) were frequently 
detected at concentrations slightly above their BSLs. However, maximum concentrations for 
calcium (8.34E+04 pgA), magnesium (1.88E+04 pgA), potassium (6.99E+03 pgA), and 
sodium (4.71E+04 pgA) are at elevated levels. A single detection of strontium occurred at 
a concentration at the BSL. 

PCOC Dissolved Metals. Five dissolved metals were detected at concentrations above their 
BSLs in one or more of the filtered surface water samples collected from North Walnut 
Creek, as shown on Figure 4.7-3. These dissolved metals are barium, calcium, magnesium, 
potassium, and sodium. 
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A single, slightly elevated concentration (2.02E+02 pgA) of dissolved barium was detected 
above the BSL in a surface water sample, at site SW68193 located in a side drainage just 
upstream of Pond A-1. The remaining dissolved metals were frequently detected at 
concentrations slightly to moderately above their BSLs, with maximum concentrations of 
8.3OE+04 pg/l (calcium), 1.86E+04 pg/l (magnesium), 7.76E+03 pg/l (potassium), and 
5.02E+04 pg/l (sodium). 

PCOC Total Radionuclides. Four total radionuclides were detected at activities above their 
BSLs in one or more of the unfiltered surface water samples collected from North Walnut 
Creek, as shown on Figure 4.7-4. These total radionuclides are tritium, U-233/234, U-235, 

I 

i and U-238. 

Single detections of total tritium and total U-235 at activities slightly. .above their BSLs 
occurred at two sites directly upstream of Pond A-1. Elevated activities of total U-233/234 
and total U-238 frequently occurred -in the surface water-samples from North Walnut Creek. 
Maximum concentrations of U-233/234 (4.90E+00 pCiA) and U-238 (4.00E+00 pCiA) were 
found in a sample collected at site SW68193, located in a side drainage immediately upstream 
of Pond A-1 . 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their BSLs in filtered surface water samples collected from the North Walnut Creek drainage 
in OU6. 

Other Analvtes and Parameters. Nitratehitrite concentrations were detected above the BSL 
of 1.56E+00 mgA in two surface water samples collected from North Walnut Creek, with 
concentrations of 2.08E+00 and 2.53E+OO mg/l. The maximum concentration 
(2.53E+OO mgA) occurred at site SW67393, located immediately upstream of Pond A-1. TOC 
concentrations ranged from 5.35E+00 to 1.17E+01 mgA in the five surface water samples 
collected along North Walnut Creek. The maximum concentration (1.17E+01 mgA) occurred 
at site SW67393. 

4.7.1.3 South Walnut Creek Drainage 
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The South Walnut Creek drainage surface water sampling sites are located along South 
Walnut Creek, from east of the PA extending downstream of Pond B-4. Two sites, SW67593 
and SW67693, were sampled to characterize the nature and extent of contamination in the 
South Walnut Creek drainage (Figure 4.7-1). and the analytes detected are summarized on 
Table 4.7-3. 

VOCs. Two VOCs, 1,2-DCE and CHCI,, were each detected once in surface water samples 
collected in South Walnut Creek, as shown on Figure 4.7-1. These VOCs occurred at very 
low concentrations (up to 4.00E+OOJ pgA). 

I 

SVOCs. No SVOCs were detected in the surface water samples collected from the South 
Walnut Creek drainage in OU6. 

PCOC Total Metals. Six total metals were detected at concentrations above their respective 
BSLs.in one or both of the unfiltered surface water samples collected from South Walnut 
Creek, as shown on Figure 4.7-2. 
potassium, sodium, and strontium. 

These total metals are barium, calcium, magnesium, 

A single, elevated concentration (7.38E+02 pgA) of total strontium was detected above the 
BSL in a surface water sample. In general, the remaining total metals were detected at 
concentrations slightly to moderately above their BSLs. Maximum concentrations are: 
1.4 1 E+02 pg/l (barium), 1.1 1E+05 pgA (calcium), 2.67E+04 pgA (magnesium), 6.44E+03 pgA 
(potassium), and 7.82E+04 pgA (sodium). Maximum concentrations detected for calcium, 
magnesium, and sodium and the single detections for barium and strontium were found at site 
SW67593, located at GSlO just west of IHSS 141 (Sludge Dispersal Area). 

PCOC Dissolved Metals. Four dissolved metals (calcium, magnesium, potassium, and 
sodium) were detected at concentrations slightly to moderately above their respective BSLs 
in both of the filtered surface water samples collected from South Walnut Creek, as shown 
on Figure 4.7-3. Maximum concentrations for all dissolved metals detected, except 
potassium, occurred at site SW67593. 

PCOC Total Radionuclides. Three total radionuclides (Uy233/234, U-23 5 ,  and U-238) were 
detected at activities above their BSLs in one of the unfiltered surface water samples collected 
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at site SW67593, as shown on Figure 4.7-4. Total U-233/234 and total U-238 occurred at 
elevated activities of 4.80E+00 pCih and 5.10E+00 pCih, respectively. 
The activity for total U-235 was slightly above the BSL. 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their BSLs in filtered surface water samples collected from the South Walnut Creek drainage 
in OU6. 

Other Analvtes and Parameters. Nitratehitrite concentrations were detected above the BSL 
of 1.56E+00 mgh in both surface water samples collected from South Walnut Creek, with 
concentrations of 1.84E+00 and 4.12E+00 mg/l. The maximum concentration 
(4.12E+00 mgh) occurred at site SW67593. TOC concentrations of 7.04 mgA and 8.37 mg/l 
were found in samples from sites SW67693 .and SW67593, respectively. 

.4.7.1.4 McKav Ditch and W&I Ef'fluent 

The McKay Ditch and W&I Effluent surface water sampling sites are located along McKay 
Ditch upstream of the confluence with Walnut Creek and downstream of the W&I Pond on 
Walnut Creek, respectively. Two sites, SW67793 and SW68293, were sampled to 
characterize the nature and extent of contamination in the McKay Ditch and Walnut Creek 
areas (Figure 4.7-l), and the analytes detected are summarized on Table 4.7-4. 

VOCs. No VOCs were detected in surface water samples collected from the McKay Ditch 
and the W&I Effluent. 

SVOCs. No SVOCs were detected in surface water samples collected from the McKay Ditch 
and the W&I Effluent. 

PCOC Total Metals. Four total metals (calcium, magnesium, potassium, and sodium) were 
detected at concentrations slightly above their respective BSLs in one unfiltered surface water 
sample collected at site SW67993, located near the W&I effluent, as shown on Figure 4.7-2. 
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PCOC Dissolved Metals. Four dissolved metals (calcium, magnesium, potassium, and 
sodium) were detected at concentrations slightly to moderately above their respective BSLs 
in one filtered surface water sample collected at site SW67993, as shown on Figure 4.7-3. 

PCOC Total Radionuclides. No total radionuclides were detected above their BSLs in 
unfiltered surface water samples collected from McKay Ditch and the W&I Effluent. 

PCOC Dissolved Radionuclides. No dissolved Kadionuclides were detected above their BSLs 
in filtered surface water samples collected from McKay'Ditch and the W&I Effluent. 

Other Analvtes and Parameters. A single nitratehitrite concentration was detected above the 
BSL of 1.56E+00 mgA in surface water samples collected from McKay Ditch and the W&I 
Effluent. This nitratehitrite detection occurred at site SW67993, at a concentration of 
1.63E+00 mg/l. TOC concentrations of 7.38E+00 and 1.27E+O1 mg/l occurred in surface 
water samples from sites SW67993 and SW68293, respectively. 

4.7.2 Non-IHSS Surface Water (Storm Event) 
. 

The three drainage areas within OU6 that comprise this group include North Walnut upstream 
of OU6, North Walnut Creek drainage, and South Walnut Creek drainage (Figure 1.3-3). The 
McKay Ditch and W&I Effluent drainage area was not sampled during the storm event. 
Surface water associated with these drainages is potentially affected by contaminated runoff 
originating in other OUs (eg., OU2 and OU7) as well as OU6, as discussed in Section 4.6.1. 
Contributions from OU6 to these drainages are limited to surface water runoff from areas of 
OU6 with contaminated soils and contaminated groundwater to seeps on the hillsides of the 
unnamed tributary and possibly North Walnut Creek and South Walnut Creek drainages. 

Stream surface water was sampled during a storm event on May 17, 1993, at eight sites 
previously established within the three drainage areas as a result of other OU6 investigations, 
and are shown on Figure 4.7-5. These same sites were used to collect surface water samples 
during baseflow conditions, discussed in Section 4.7.1. Chemical analyses performed on the 
surface water samples included VOCs, SVOCs, metals (total and dissolved), radionuclides 
(total and dissolved), nitrateshitrites, and TOC. No pesticide/PCB analyses were performed 
on surface water samples collected in these drainages. 
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4.7.2.1 North Walnut Creek Umtream of OU6 

The North Walnut Creek upstream of OU6 surface water sampling sites are located along 
North Walnut Creek prior to entering OU6. Two sites, SW68593 and SW68793, were 
sampled to characterize the nature and extent of contamination in this area (Figure 4.7-9,  and 
the analytes detected are summarized on Table 4.7-5. 

VOCs. Acetone was the only VOC detected.in the surface water samples (storm) collected 
in the area upstream of OU6, as shown on Figure 4.7-5. Acetone was detected at an 
estimated concentration of 3.00E-tO0 pgA. 

SVOCs. No SVOCs were detected in surface water samples (storm) collected from North 
Walnut Creek upstream of OU6. 

PCOC Total Metals. Six total metals were detected at concentrations above their respective 
BSLs in the unfiltered surface water samples (storm) collected from North Walnut Creek 
upstream of OU6, as shown on Figure 4.7-6. These total metals are aluminum, barium, 
magnesium, potassium, sodium, and zinc. 

All of these total metals occurred at elevated levels, with maximum concentrations of 
7.66E+045 pgA (aluminum), 5.83E+02 pgA (barium), 1.96E+04 pgA (magnesium), 
1.75E+04 pgA (potassium), 3.75E+04 pgh (sodium), and 3.40E+02 pgA (zinc). The 
maximum concentrations of all total metals, except sodium, were found at site SW68593, 
located northwest of the PA, along North Walnut Creek. 

PCOC Dissolved Metals. Dissolved magnesium and dissolved sodium were each detected 
at a concentration slightly above their respective BSLs, at surface water sampling (storm) site 
SW68793, located directly north of the PA fence and IHSS 143, as shown on Figure 4.7-7. 

PCOC Total Radionuclides. Four total radionuclides were detected at activities above their 
respective BSLs in both unfiltered surface water samples (storm) collected from North Walnut 
Creek upstream of OU6, as shown on Figure 4.7-8. These total radionuclides are gross alpha, 
gross beta, U-233/234, and U-238. a 
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All of these total radionuclides occurred at elevated levels, with maximum activities of 
9.3OE+O1 pCiA (gross alpha), 2.40E+02 pCiA (gross beta), 4.10E+00 pCi/l (U-233/234), 
4.20E+00 pCiA (U-238). Maximum activities of these four total radionuclides were found 
at site SW68593. U-233/234 and U-238 activities in the method blank exceeded the minimal 
detectable activity (MDA). 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their respective BSLs in the filtered surface water samples (storm) collected from North 
Walnut Creek upstream of OU6. 

Other Analvtes and Parameters. No nitratehitrite concentrations were detected above the 
BSL of 1.56E+00 mg/l in the surface water samples (storm) collected from North Walnut 
Creek upstream of.OU6. TOC concentrations of 1.00E+01 and 1.90E+01 mgA were found 
in surface water samples from sites SW68593 and SW68793, respectively. 

.- 

4.7.2.2 North Walnut Creek Drainaee 

The North Walnut 'Creek drainage surface water sampling sites are located along North 
Walnut Creek, north of the PA extending toward the northeast to the confluence with the 
unnamed tributary. Three sites (SW69093, SW69293, and SW69392) were sampled to 
characterize the nature and extent of contamination in the North Walnut Creek drainage 
(Figure 4.7-5), and the analytes detected are summarized on Table 4.7-6. 

VOCs. No VOCs were detected in surface water samples (storm) collected from the North 
Walnut Creek drainage in OU6. 

SVOCs. Two SVOCs (benzoic acid and diethyl phthalate) were each detected once at very 
low concentrations, 3.00E+OOJ pgA and 3.00E+OOJ pgA, respectively, in the surface water 
samples (storm) collected from North Walnut Creek, as shown on Figure 4.7-5. 

PCOC Total Metals. Eight total metals were detected at concentrations above their respective 
BSLs in one or more of the unfiltered surface water samples (storm) collected from North 
Walnut Creek, as shown on Figure 4.7-6. These total metals are aluminum, arsenic, barium, 
calcium, magnesium, potassium, strontium, and zinc. 
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All of these total metals occurred at elevated levels, with maximum concentrations or single 
detections above the BSL all found at site SW69093, located in a side drainage just upstream 
of Pond A-1. Maximum concentrations are: 4.48E+05J pgA (aluminum), 1.33E+01 pgA 
(arsenic), 4.49E+03 pgA (barium), 2.33E+05 (calcium), 1.3 1E+O5 pgA (magnesium), 
7.92E+04 pgA (potassium), 1.76E+03 J pgA (strontium), and 2.45E+03 pgA (zinc). 

PCOC Dissolved Metals. Three dissolved metals (barium, magnesium, and potassium) were 
each detected at a concentration above their respective BSLs at filtered surface water 
sampling (storm) site SW69093, as shown on Figure 4.7-7. 

- . _  

Dissolved barium and dissolved potassium occurred at elevated levels 6.04E+00 pgA and 
6.08E+03 pgA, respectively. Dissolved magnesium occurred at a concentration slightly above 
the BSL. 

PCOC Total Radionuclides. Four total radionuclides were each-detected once at an activity 
above their respective BSLs, in an unfiltered surface water sample (storm) from site 
SW69093, as shown on Figure 4.7-8. These total radionuclides are gross beta, U-233/234, 

, 

U-235, and U-238. 

The single detections (above the BSLs) of these four total radionuclides . _  occurred at elevated 
levels: 3.45E+02 pCiA (gross beta), 1.65E+O1 pCiA (U-233/234), 9.00E-01 pCiA (U-235), 
and 1.85E+01 pCiA (U-238). U-233/234 and U-238 activities in the method blank exceeded 
the MDA. 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their respective BSLs in filtered surface water samples (storm) collected from the North 
Walnut Creek drainage in OU6. 

Other Analvtes and Parameters. A single nitratehitrite concentration was detected above the 
BSL of 1.56E+00 mgA in surface water samples collected from North Walnut Creek. This 
nitratehitrite detection occurred at site SW69093, at a concentration of 1.80E+00 mgA. TOC 
concentrations ranged from 9.00E+00 to 2.55E+O1 mgA in three surface water samples 
(storm) collected along North Walnut Creek, with the maximum concentration 
(2.55E+O1 mgA) found at site SW69093. 
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4.7.2.3 South Walnut Creek Drainage 

The South Walnut Creek drainage surface water sampling (storm) sites are located along 
South Walnut Creek, from east of the PA extending downstream of Pond B-4. Three sites 

(SW68693, SW68893, and SW68993) were sampled to characterize the nature and extent of 
contamination in the South Walnut Creek drainage (Figure 4.7-9,  and the analytes detected 
are summarized on Table 4.7-7. 

VOCs. Three VOCs (acetone, PCE and TCE) were each detected once, at very low 
concentrations (2.00E+OOJ to 5.00EMOJ pg/l), in surface water samples (storm) collected in 
South Walnut Creek, as shown on Figure 4.7-5. 

SVOCs. Diethyl phthalate was the only SVOC detected in the surface water samples (storm) 
collected in South Walnut Creek, as shown on Figure 4.7-5. Diethyl phthalate was detected 
at an estimated concentration. of 2.00E+00 pgA. 

PCOC Total Metals. Three total metals (aluminum, potassium, and zinc) were detected at 
concentrations above their respective BSLs in one or more of the unfiltered surface water 
samples (storm) collected in South Walnut Creek, as shown on Figure 4.7-6. These total 
metals occurred at elevated concentrations of 7.86E+03 J pg/l (aluminum), 5.57EM3 pg/l 
(potassium), and 3.08E+02 pgA (zinc), found at site SW68893 (except for potassium) located 
just outside of the southwestern comer of IHSS 141. 

PCOC Dissolved Metals. Dissolved potassium was detected once at a concentration 
(5.17E+03 pgA) above the BSL in a filtered surface water sample (storm) collected at site 
SW68693, located downstream of Pond B-4 (Figure 4.7-7). 

PCOC Total Radionuclides. No total radionuclides were detected at activities above their 
respective BSLs in the unfiltered surface water samples (storm) collected from the South 
Walnut Creek drainage in OU6. 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their respective BSLs in the filtered surface water samples (storm) collected from the South 
Walnut Creek drainage in OU6. 
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Other Analvtes and Parameters. A single nitratehitrite concentration was detected above the 
BSL of 1.56E+00 mgA in surface water samples collected from South Walnut Creek. This 
nitratehitrite detection occurred at a concentration of 1.90E+00 mgA, at site SW68693 located 
downstream of Pond B-4. TOC concentrations ranged from 8.00E+00 to l.OOE+Ol mgA in 
three surface water samples (storm) collected in South Walnut Creek. The maximum TOC 
concentration (l.OOE+Ol m a )  was found at site SW68893, located just outside of the 
southwestern comer of IHSS 141. 

4.7.3 A-Series Pond Surface Water 

0 
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This IHSS group includes the A-Series Ponds (IHSSs 142.1 through 142.4) which have been 
constructed in the North Walnut Creek drainage located northeast of the PA at WETS 
(Figure 1.3-3). The ponds are numbered sequentially, increasing in a downstream direction, 
from west to east along North Walnut Creek. Construction and usage histories of the 
A-Series Ponds are discussed in Section 1.3.2.3. 

Five composite surface water samples were collected in each pond to characterize the nature 
and extent of contamination in the A-Series Ponds. The sampling method and specific site 
selections for collection of pond surface water are discussed in Sections 2.1.3.3 and 2.2.2. 
Chemical analyses performed on the surface water samples included VOCs, SVOCs, metals 
(total and dissolved), radionuclides (total and dissolved), and nitrates. No pesticidePCB or 
TOC analyses were performed on surface water samples collected in these ponds. For PCOC 
inorganic constituents and radionuclides, only those concentrations or activities above the 
BSL are discussed. The distribution of chemicals in surface water from these IHSSs are 
discussed in the following section. 

Statistical data for detected organic compounds, and PCOC metals and radionuclides detected 
above their BSLs at IHSSs 142.1 through 142.4 are presented on Tables 4.7-8 through 
4.7-1 1 ,  respectively. Spatial distribution of these data for organic compounds, PCOC metals, 
and PCOC radionuclides are shown on Figures 4.7-9 through 4.7-13. 

Methylene chloride and di-n-butyl phthalate detections in the A-Series Ponds are referred to 
as suspect organic compounds, as presented in Section 4.2.2 and shown on Figure 4.7-9. 



VOCs. Methylene chloride was the only VOC detected in surface water samples collected 
in the A-Series Ponds (Figure 4.7-9). A single detected concentration (2.00E+OOJ p a )  of 
methylene chloride occurred at site SW60892, located on the eastern end of Pond A-2. 

SVOCs. Di-n-butyl phthalate was the only SVOC detected in surface water samples collected 
in the A-Series Ponds (Figure 4.7-9). Di-n-butyl phthalate, frequently detected in samples 
collected in Pond A-3 and in one sample collected in Pond A-2, was found at very low 
concentrations of l.OOE+OOJ to 2.00E+OOJ pa. 

PCOC Total Metals. Two total metals (magnesium and sodium) were detected at 
concentrations above their respective BSLs in unfiltered surface water samples collected in 
the A-Series Ponds, as shown on Figure 4.7-10. 

Total magnesium was frequently detected in Ponds A-1 and A-2 only, at concentrations 
slightly above the BSLs in the range of 2.66E+04 to 2.75E+04 pgA. Total sodium was 
frequently detected above the BSL in all of the A-Series Ponds. Elevated concentrations of 
total sodium were commonly found in Ponds A-1 and A-2, with a maximum concentration 
of 1.78E+05 pgA (Pond A-2 inlet). 

PCOC Dissolved Metals. Four dissolved metals were detected at concentrations above their 
respective BSLs in filtered surface water samples collected in the A-Series Ponds, as shown 
on Figure 4.7-1 1. These dissolved metals are lead, magnesium, potassium, and sodium. 

Dissolved lead occurred infrequently in Ponds A-1 and A-2, with concentrations slightly 
above the BSL (Pond A-2) except for a single elevated concentration (6.50E+00 pgA) found 
in a sample from a southeastern site (SW60292) in Pond A-1. Dissolved magnesium was 
frequently detected in samples from Ponds A-1 and A-2 only, at concentrations slightly above 
the BSL ranging from 1.79E+04 to 2.95E+04 pgA. 

Dissolved potassium and dissolved sodium were frequently detected above the BSL in 
samples collected in all ponds, except for Pond A-3' where no dissolved potassium was 
detected above the BSL. Maximum concentrations for dissolved potassium and dissolved 
sodium were 8.73E+03 pgll and 1.92E+05 pgA, respectively. 
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PCOC Total Radionuclides. Four total radionuclides were detected at activities above their 
respective BSLs in one or more of the unfiltered surface water samples collected in the 
A-Series Ponds, as shown on Figure 4.7-12. These total radionuclides are gross beta, 
U-2331234, U-235, and U-238. 

Total gross beta was detected at activities above the BSL in samples from all A-Series Ponds, 
although Pond A-3 only contained a single detection above the BSL. The maximurn activity 
(1.43E+01 pCiA) occurred at site SW60392, located in the deepest part of Pond A-1 in a 
water depth of approximately 1.5 feet. 

Total U-233/234 was detected once in Pond A-1 only, at an activity slightly above the BSL. 
Total U-235 was infrequently detected at activities above the BSL in Ponds A-1 and A-3 
only, with a maximum activity of 3.70E-01J pCiA occurring at site SW60392 (Pond A-1). 
Total U-238 was frequently detected at activities above the BSL in Ponds A-1 and A-2, with 
only a single detection above the BSL in Pond-A-3.- The maximum activity of 
4.48E+00 pCiA occurred in a sample from site SW60492 located near the influent end of 
Pond A-1. 

PCOC Dissolved Radionuclides. Two dissolved radionuclides [cesium-137 (Cs-137) and 
U-2381 were detected at activities above their respective BSLs only in the filtered surface 
water samples collected in Ponds A-1 and A-2, as shown on Figure 4.7-13. Pond A-3 
contained only a single activity’ of U-238 above the BSL. Maximum activities of Cs-137 
(4.81E-.01 J pCiA) and U-238 (4.3 1E+00 pCi/l) occurred in samples from Pond A-1. Activity 
levels of Cs-137 and U-238, where present, generally decreased in downstream ponds, with 
no radionuclide activities occurring above the BSLs in Pond A-4. 

Other Analvtes. No nitrates were detected at concentrations above the method detection limit 
(Pond A-2) or above the BSL of 5.25E+00 mgA (Ponds A-1, A-3, and A-4) in the surface 
water samples collected from the A-Series Ponds. 

4.7.4 B-Series Pond Surface Water 

This IHSS group includes the B-Series Ponds (IHSSs 142.5 through 142.9) which have been 
constructed in the South Walnut Creek drainage, east of the eastern perimeter of the PA at 
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WETS (Figure 1.3-3). 
direction, from west to 
the B-Series Ponds are 

Five composite surface 

The ponds are numbered sequentially, increasing in a downstream 
east along South Walnut Creek. Construction and usage histories of 
discussed in Section 1.3.2.4. 

water samples were collected in each pond to characterize the nature 
and extent of contamination in the B-Series Ponds. An additional composite sample was 
collected at a depth between 24 and 54 inches in-Pond B-2 only because water depth was 
greater than 2 feet. The sampling method and specific site selections for collection of pond 
surface water are discussed in Sections 2.1.3.3 and 2.2.2. Chemical analyses performed on 
the surface water samples included VOCs, SVOCs, metals (total and dissolved), radionuclides 
(total and dissolved), and nitrates. No pestkidelPCB or TOC analyses were performed on 
surface water samples collected in these ponds. The distribution of chemicals in surface water 
from these IHSSs are discussed in the following. sections. 

Statistical data for detected organic compounds, and PCOC metals and radionuclides detected 
above their BSLs at IHSSs 142.5 through 142.9 are presented on Tables 4.7-12 through 
4.7-16, respectively. Spatial distribution of these data for organic compounds, PCOC metals, 
and PCOC radionuclides are shown on Figures 4.7-14 through 4.7-19. 

0 
Acetone and di-n-butyl phthalate detections in the B-Series Ponds are referred to as suspect 
organic compounds, as presented in Section 4.2.2 and shown on Figure.4.7-14. The 
remaining organic compound detections are shown on Figure 4.7-15. 

VOCs. Five VOCs were detected in the surface water samples'collected in the B-Series 
Ponds. Acetone was detected in Pond B-2 with a maximum concentration of 1.8OE+O1 pg/l. 

Except for CHCI,, the remaining VOCs (1,2-DCA, 1,2-DCE, PCE, and TCE) were detected 
primarily in Ponds B-1 and B-2, at very low concentrations in the range of l.OOE+OOJ pgA 
( 1,2-DCA) to 1.20E+O1 pg/l (PCE). CHCI, detections were ubiquitous in Ponds B-3 and B-4, 
at very low concentrations (up to 2.00E+OOJ &I). 

SVOCs. Di-n-butyl phthalate was the only SVOC detected in surface water samples collected 
in the B-Series Ponds (Figure 4.7-14). Two detections of di-n-butyl phthalate occurred in 
Pond B-4, at a low concentration of I.OOE+OOJ pgil. 
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PCOC Total Metals. Total sodium was detected at concentrations above the BSL in all of 
the unfiltered surface water samples collected in the B-Series Ponds, as shown on 
Figure 4.7-16. The concentrations detected were in the range of 2.28E+04 to 7.77E+04 pgh, 
with the highest concentrations found in Ponds B-1 and B-2. Total potassium was detected 
at concentrations slightly above the BSL in samples from Pond B-4 only. 

PCOC Dissolved Metals. Four dissolved metals were detected at concentrations above their 
respective BSLs in filtered surface water samples collected in the B-Series Ponds, as shown 
on Figure 4.7-17. These dissolved metals are lead, magnesium, potassium, and sodium. 
Dissolved sodium was detected at concentrations above the BSL in all samples collected in 
the B-Series Ponds, occurring at concentrations in the range of 2.36E+04 to 8.09E+04 pgA. 
The concentrations of the dissolved sodium generally decrease in downstream ponds. 
Dissolved magnesium was detected at concentrations slightly above the BSL in samples 
collected in Ponds B-1 and B-2 only. Dissolved potassium was frequently detected at 
concentrations above the BSL in samples from Ponds B-3, B-4, and B-5 only. The highest 
concentrations of dissolved potassium, including the maximum concentration (1.12E+04 pgh), 
occurred in Pond B-4. One sample from each of Ponds B-2 and B-5 contained slightly 
elevated concentrations of dissolved lead, at 4.90E+OOJ and 4.60E+OOJ pgfl, respectively. 

0 

PCOC Total Radionuclides. Four total radionuclides (gross beta, U-233/234, U-235, and 
U-238) were detected at activities above their respective BSLs in one or more unfiltered 
surface water samples collected in the B-Series Ponds, as shown on Figure 4.7-18. Slightly 
elevated activities (up to l.SOE+Ol pCiA in Pond B-4) of total gross beta occurred in all 
ponds, except Pond B-2 (activity at BSL). The remaining total radionuclides (U-233/234, 
U-235, and U-238) were detected at activities slightly to moderately above their BSLs in 
Pond B-2 samples only, with the exception of two samples in Pond B-2 containing U-235 
activities up to 5.60E-01 pCiA. 

PCOC Dissolved Radionuclides. Only Ponds B-1 and B-2 contained dissolved radionuclides 
[Cs- 137, strontium-89,90 (Sr-89,90), and U-238 J detected at activities above their respective 
BSLs, as shown on Figure 4.7-19. Maximum activities of Sr-89,90 (2.5OE+OO pCiA) and 
U-238 (1.89E+00 pCi/l) occurred in samples from Pond B-1, whereas the maximum activity 
of Cs-137 (6.1OE-01 pCi/l) occurred in a sample from Pond B-2. a 
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Other Analvtes. Nitrate was detected at concentrations above the BSL only in the surface 
water samples collected in Pond B-3, at concentrations ranging from 5.40E+00 to 
7.80E+00 mgA. 

4.7.5 W&I Pond Surface Water (IHSS 142.12) 

The W&I Pond (IHSS 142.12) is located along Walnu Creek, eas of the confluen e with 
McKay Ditch and west of Indiana Avenue (Figure 1.3-3). Purpose and usage history of the 
W&I Pond is discussed in Section 1.3.2.5. Five composite surface water were collected at 
sites SW64592 through SW64992 to characterize the nature and extent of contamination in 
the W&I Pond (Figure 4.7-20). The sampling method and specific site selections for 
collection of pond surface water are discussed in Sections 2.1.3.3 and 2.2.2. Chemical 
analyses performed on the pond surface water samples included VOCs, SVOCs, metals (total 
and dissolved), radionuclides (total and dissolved), and nitrates. No pesticides/PCBs or TOC 
analyses were performed on surface water samples collected in W&I Pond. For PCOC 
inorganic constituents and radionuclides, only those concentrations or activities above the 
BSL are discussed. The distribution of chemicals in pond surface water from this IHSS is 
discussed in the following section. 

Statistical data for detected organic compounds, and PCOC metals and radionuclides detected 
above their BSLs at IHSS 142.12 are presented on Table 4.7-17. Spatial distribution of these 
data for organic compounds, PCOC metals, and PCOC radionuclides are shown on 
Figures 4.7-20 through 4.7-23. 

VOCs. No VOCs were detected in surface water samples collected in the W&I Pond. 

SVOCs. No SVOCs were detected in surface water samples collected in the W&I Pond. 

PCOC Total Metals. Sodium was the only total metal detected at concentrations slightly 
above the BSL in all unfiltered surface water samples collected in the W&I 
Pond (Figure 4.7-21). 
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PCOC Dissolved Metals. Dissolved sodium was the only dissolved metal detected at 
concentrations slightly above the BSL in four filtered surface water samples collected in the 
W&I Pond (Figure 4.7-22). 

PCOC Total Radionuclides. Gross beta was the only total radionuclide detected at activities 
above the BSL in three unfiltered surface water samples collected in the W&I 
Pond (Figure 4.7-23). The maximum activity (7.1OE+OO pCi/l) was found at site SW64792, 
located at the effluent end of W&I Pond. 

PCOC Dissolved Radionuclides. No dissolved radionuclides were detected at activities above 
their respective BSLs in filtered surface water samples collected in the W&I Pond. 

Other Analvtes. No nitrates were detected at concentrations above the method detection limit 
in surface water samples collected in the W&I Pond. 

4.8 SEDIMENTS 

The nature and extent of contamination in stream and pond sediments within OU6 were 
evaluated using data collected during the OU6 Phase I investigation, as discussed in 
Section 2.1.3.3. All sediment samples were composite samples and consisted of three types: 
(1) wet sediments collected within the OU6 drainages, referred to as stream sediments, (2) 
dry sediments collected upstream of each of the A and B-Series Ponds, and (3) pond 
sediments collected in each of the A and B-Series Ponds and the W&I Pond. The nature and 
extent of contamination in the dry sediment samples are presented with surface soil samples 
in Section 4.4, as previously discussed in Section 4.3.1. Table 2.1-4 shows the analytical 
program for the stream and pond sediment samples collected in OU6 drainages and specified 
IHSSs. 

Spatial distribution of sediment data, shown with laboratory qualifiers and validation codes 
(Figure 4.4-l), is presented in plan view on maps for analyte groups by drainage and 
IHSS areas (Figures 4.8-1 through 4.8- 17). Figure 4.4-1 also provides abbreviation definitions 
used on Figures 4.8-1 through 4.8-17. The analyte groups presented on the maps are: (1) 
organic compounds, (2) organic compounds including pesticidedPCBs, (3) metals, and (4) 
radionuclides. The OU6 Phase I analytical parameters are listed on Table 2.1-5. TOC and 
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nitratehitrite were not routinely sampled, therefore available results are discussed in the text 
and shown on the tables, as appropriate, but are not presented on maps for this medium. 

The organic compound and pesticidePCB maps show all detected concentrations (detections) 
in the sediment samples. Metal and radionuclide maps only show PCOC concentrations or 
activities detected above the BSL. 

PCOC metals and PCOC radionuclides have been identified by performing statistical 
background comparisons, as discussed in Section 4.3.2. PCOCs for stream and pond 
sediment samples are listed on Tables 4.3-18 through 4.3-21. Analytical results for OU6 

stream and pond sediment samples are compiled in Appendix D4. 

For discussion purposes, OU6 stream and pond sediment data have been grouped by drainages 
(non-IHSS areas) and Pond IHSSs (142.1-12), respectively. These groups are as follows: 

Group Name Associated Drainages or IHSSs 

0 
Non-IHSS Stream Sediments North Walnut Creek upstream of OU6, North 

Walnut and South Walnut Creek drainages, and 
McKay Ditch and W&I Effluent 
142.1, 142.2, 142.3;md 142.4 
142.5, 142.6, 142.7, 142.8, and 142.9 

A-Series Pond Sediments 
B-Series Pond Sediments 
W&I Pond Sediments 142.12 

Additional pond sediment samples were collected in the A and B-Series Ponds during 
October, 1994, after completion of the OU6 Phase I field investigation performed in 1992 and 
1993. The primary purpose of these samples was to provide a preliminary evaluation of the 
potential ecotoxicological risk of PCB-contaminated sediments in the Walnut Creek drainage. 
These data were not included in the background comparison (Section 4.3), however the 
analytical results are compared with OU6 Phase I pond sediment data utilizing PCOCs 
(Tables 4.3-18 through 4.3-21) and BSLs previously determined. A brief discussion of the 
distribution of analytes detected in these pond sediment samples is provided in Sections 
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4.8.2.1 (A-Series Ponds) and 4.8.3.1 (B-Series Ponds). Analytical results for these additional 
pond sediment samples are compiled in Appendix D9. 

The following sections each begin with a brief description of the drainage or IHSS location, 
the sampling sites used to characterize the various drainages or IHSSs, and chemical analyses 
performed, followed by a discussion of the nature and extent of the detected chemicals within 
each analyte group. Tables 4.8- 1 through 4.8- 14 present the percent detection, concentration 
or activity range with laboratory qualifiers, and mean concentration or activity of the analytes 
detected (as previously defined) for each area, as well as the BSLs for PCOCs. For PCOC 
inorganic constituents and radionuclides, only those detected at concentrations or activities 
above the BSL are discussed in the following sections. 

_ _  

4.8.1 Non-IHSS Stream Sediments 

The four- drainage areas within OU6 that comprise this group include North Walnut Creek 
upstream of OU6, North Walnut Creek drainage, South Walnut Creek drainage, and the 
McKay Ditch and W&I Effluent on Walnut Creek (Figure 1.3-3). Stream sediment was 

sampled at 15 sites located whhin the four drainage areas defined above, and shown on 
Figure 4.8-1. Chemical analyses performed on the sediment samples included VOCs, SVOCs, 
pesticides/PCBs, metals, radionuclides, TOC, and nitratehitrites For PCOC inorganic 
constituents and radionuclides, only those above the BSL are discussed. 

Two VOCs (acetone and methylene chloride) and three SVOCs [bis(2-ethylhexyl)phthalate, 
butyl benzyl phthalate, and di-n-butyl phthalate] detected in the OU6 stream sediments are 
referred to as suspect organic compounds, as presented in Section 4.2.2 and shown on 
Figure 4.8-1. The remaining organic compound detections are shown on Figure 4.8-2. 

4.8.1.1 North Walnut Creek UDstream of OU6 

The North Walnut Creek upstream of OU6 sediment sampling sites are located along North 
Walnut Creek prior to entering OU6. Two sites, SED69492 and SED69692, were sampled 
to characterize the nature and extent of contamination in this area (Figure 4.8-1). 
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VOCs. No VOCs were detected in stream sediment samples collected from North Walnut 
Creek upstream of OU6. 

SVOCs. Thirteen SVOCs were detected in the stream sediment samples collected from North 
Walnut Creek upstream of OU6, as presented on Table 4.8-1. Two suspect SVOCs (butyl 
benzyl phthalate and di-n-butyl phthalate) are shown on Figure 4.8-1. These two SVOCs 
were each detected once, at estimated concentrations of 1.20E+02 & k g  (butyl benzyl 
phthalate) and 7.5OE+O1 pgkg  (di-n-butyl phthalate). 

Ten of the SVOCs detected are PAHs: anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benm(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno( 1,2,3-~d)pyrene, 
phenanthrene, and pyrene (Figure 4.8-2). The PAH concentrations ranged from 
6.5OE+O1 J pgkg (anthracene) to 3.80E+02J pg/kg (fluoranthene). All but one PAH detection 
had concentrations considered to be estimated, or "J" qualified, and less than the CRQL. All 
10 PAHs, including the maximum concentration (fluoranthene at 3.80E+02J pgkg), were 
detected at site' SED69692. -. 

The remaining SVOC, benzoic acid, was detected in both samples at estimated concentrations 
of 9.5OE+OlJ p g k g  and 1.3OE+02J pgkg, with the maximum concentration 
(1.3OE+02J pgkg)  found at site SED69692, located north of the PA. 

PesticidesFCBs. No pesticides or PCBs were detected in stream sediment samples collected 
from North Walnut Creek upstream of-OU6. 

PCOC Metals. 
collected from North Walnut Creek upstream of OU6. 

No metals were detected above the BSLs in stream sediment samples 

PCOC Radionuclides. No radionuclides were detected above the BSLs in stream sediment 
samples collected from North Walnut Creek upstream of OU6. 

Other Analvtes and Parameters. No nitratehitrite concentrations were detected above the 
BSL of 3.92E+O1 mgkg in stream sediment samples collected from North Walnut Creek 
upstream of OU6. TOC concentrations of 7.79E+03 mg/kg and 2.19E+04 mgkg  occurred 
in stream sediment samples from sites SED69692 and SED69492, respectively. 

a 

a 

a 
I 
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4.8.1.2 North Walnut Creek Drainagg 

The North Walnut Creek drainage sediment sampling sites are located along North Walnut 
Creek, north of the PA extending toward the northeast to the confluence with the unnamed 
tributary. Six sites were sampled to characterize the nature and extent of contamination in 
the North Walnut Creek drainage (SED68 192, SED68492, SED68592 through SED68792, and 
SED68992), as shown on Figure 4.8-1. 

VOCs. Two suspect VOCs (acetone and methylene chloride) were each detected once in a 
stream sediment sample collected from site SED68192, located at SW091B in a side drainage 
upstream of Pond A-1, as shown on Figure 4.8-1. The concentrations found at this site were 
6.3OE+O1 pg/kg (acetone) and 7.00E+OOJ pg/kg (methylene chloride), as presented on 
Table 4.8-2. 

-I SVOCs. Eight SVOCs were detected in the stream sediments collected from North Walnut 
Creek drainage, as presented on Table 4.8-2. One suspect SVOC [bis(2-ethylhexyI)phthalate] 
was detected at an estimated, maximum concentration of 1.90E+02 pg/kg (Figure 4.8-1). 
This concentration was found at site SED68492, located at GS13 upstream of Pond A-1. 

Six of the SVOCs detected are PAHs: benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 
fluoranthene, phenanthrene, and pyrene (Figure 4.8-2). The.PAH concentrations ranged from 
4.5OE+OlJ to 1.80E+02J pgkg '(both are fluoranthene). All detections of PAHs had 
concentrations considered to be estimated or J qualified, and less than the CRQL. All six 
PAHs, including the maximum concentration (fluoranthene at 1.80E+02J pgkg), were 
detected at site SED68492. Only two other sites contained a single PAH (fluoranthene) 
detection. 

The remaining SVOC, benzoic acid, was detected once at an estimated concentration of 
5.10E+02 pg/kg. This single detection was found at site SED68192, located in a side 
drainage upstream of Pond A-1. 

I 
I 

I PesticidesPCBs. No pesticides or PCBs were detected in stream sediment samples collected 
from the North Walnut Creek within OU6. 
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PCOC Metals. Four metals were detected at concentrations above their respective BSLs in 
stream sediment samples from North Walnut Creek, as shown on Figure 4.8-3. These metals 
are calcium, iron, manganese, and potassium. 

Each metal was detected once above the BSL; three metals (iron, manganese, and potassium) 
at sites located upstream of Pond A-1 and one metal (calcium) at a site located downstream 
of Pond A-3. A slightly elevated concentration of manganese (1.00E+03 mg/kg) occurred in 
a sediment sample collected at a site upstream of Pond A-1, whereas the other metals' 
concentrations were slightly above their BSLs, as presented on Table 4.8-2. 

PCOC Radionuclides. Tritium was detected above the BSL once in a stream sediment sample 
collected from North Walnut Creek, as presented on Table 4.8-2 and shown on Figure 4.8-4. 
Tritium was detected at an activity of 7.65E+02 pCiA in a sample from site SED68792, 
located downstream of Pond A-4. 

- -._ 

Other Analvtes and Parameters. Nitratehitrite was detected once at a concentration above 
the BSL. This concentration (5.29E+01 mgkg) occurred at site SED68792, located 
downstream of Pond A-4: TOC concentrations- ranged from 1.48E+03 to 1.22E+04 mgkg  
in the sediment samples collected along North Walnut Creek. The maximum concentration 
(1.22E+O4- mgkg) was found at site SED68492, located upstream of Pond A- 1 .  

4.8.1.3 South Walnut Creek Drainage 

The South Walnut Creek drainage sediment sampling sites are located along the creek and 
the Central Avenue diversion ditch, east of the PA and south of North Walnut Creek. Five 
sites were sampled to characterize the nature and extent of contamination in the South Walnut 
Creek drainage (SED68892 and SED69792 through SED70092), as shown on Figure 4.8-1. 

VOCs. No VOCs were detected in stream sediment samples collected from the South Walnut 
Creek drainage. 
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SVOCs. Seventeen SVOCs were detected in the stream sediments collected from South 
Walnut Creek, as presented on Table 4.8-3. One suspect SVOC, di-n-butyl phthalate, was 
detected at estimated concentrations in the range of 4.60E+O1 to 6.80E+O1 pgkg, as shown 
on Figure 4.8-1. The maximum concentration (6.80E+O1 pgkg)  was found at site SED69892, 
located west of IHSS 141 and upstream of Pond B-1. 

Fourteen of the SVOCs detected are PAHs: acenaphthene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, fluorene, indeno( 1,2,3-~d)pyrene, naphthalene, phenanthrene, and pyrene 
(Figure 4.8-2). The PAH concentrations ranged from 4.60E+O1 J pgkg (naphthalene) to 
1.00E+04 pgkg  (fluoranthene). All 14 PAHs occurred at a single site, SED70092, located 
on the Central Avenue diversion ditch at surface water sampling site SW022. 

The remaining SVOCs, benzoic acid and dibenzofuran, were each detected once at estimated 
concentrations of 1: 1 OE+02 pgkg  and 3.70E+O1 pgkg, respectively. These single detections 
were found at sites SED69792 and SED70092, respectively. 

. _. . ._ . 
PesticidesRCBs. No pesticides or PCBs were detected in stream sediment samples collected 
from the South Walnut Creek drainage. 

PCOC Metals. Calcium was the only metal detected at a concentration above the BSL in the 
stream sediment samples collected from the South Walnut Creek drainage. A single 
concentration (9.57E+04 mgkg) above the BSL for calcium and the sample site (SED70092) 
are presented on Table 4.8-3 and shown on Figure 4.8-3. 

PCOC Radionuclides. Tritium was the only radionuclide detected at an activity above the 
BSL in stream sediment samples collected from South Walnut Creek, as presented on 
Table 4.8-3 and shown on Figure 4.8-4. Tritium was detected in samples from sites 
SED68892 and SED69992, with the maximum concentration (1.12E+04 pCi/l) occurring at 
site SED69992, located on the south slope of South Walnut Creek upstream of Pond B-5. 

Other Analvtes and Parameters. No nitratehitrite concentrations were detected above the 
BSL of 3.92E+O1 mgkg in the sediment samples collected from the South Walnut Creek 
drainage. TOC concentrations ranged of 4.58E+03 to 1.77E+04 mgkg in the sediment 
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samples collected along South Walnut Creek, with the maximum concentration 
(1.77E+04 mgkg) found at site SED69992. 

4.8.1.4 McKav Ditch and W&I Effluent 

The McKay Ditch and W&I Effluent sediment sampling sites are located along McKay Ditch 
upstream of the confluence with Walnut Creek and downstream of the W&I Pond on Walnut 
Creek, respectively. Two sites, SED69292 and SED69392, were sampled to characterize the 
nature and extent of contamination in the McKay Ditch and Walnut Creek areas 
(Figure 4.8-1). 

VOCs. No VOCs were detected in stream sediment samples collected from the McKay Ditch 
and W&I Effluent. . .  

SVOCs. Four SVOCs were detected in the stream sediment samples collected from the 
McKay Ditch and Walnut Creek, as presented on Table 4.8-4. Two suspect SVOCs 
[bis(2-ethylhexyl)phthalate and di-n-butyl phthalate] are shown on Figure 4.8- 1. 
Bis(2-ethylhexy1)phthalate was detected once at an estimated concentration (1.70E+02 pgkg)  
occurring at site SED69292 along McKay Ditch. Di-n-butyl phthalate was detected once at 
an estimated concentration (4.5OE+Ol pgkg) occurring at site SED69392, located at the W&I 
Effluent. 

The remaining two SVOCs, benzoic acid and benzyl alcohol, were each detected once, at 
estimated concentrations of 1.70E+02 pgkg  and 4.10E+01 pgkg,  respectively. These 
detections are shown on Figure 4.8-2. 

PesticidesPCBs. No pesticides or PCBs were detected in stream sediment samples collected 
from the McKay Ditch and W&I Effluent. 

, 

PCOC Metals. No metals were detected above the BSL in stream sediment samples collected 
from the McKay Ditch and W&I Effluent., 

PCOC Radionuclides. No radionuclides were detected above the BSL in stream sediment 
samples collected from the McKay Ditch and W&I Effluent. 
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Other Analvtes and Parameters. No nitratehitrite concentrations were detected above the 
BSL of 3.92E+O1 mgkg in the sediment samples collected from the McKay Ditch and W&I 
Effluent. TOC concentrations of 4.76E+03 and 7.55E+03 mgkg  occurred in stream sediment 
samples from sites SED69392 and SED69292, respectively. 

4.8.2 A-Series Pond Sediments 

This IHSS group includes the A-Series Ponds (IHSSs 142.1 through 142.4) which have been 
constructed in the North Walnut Creek drainage located northeast of the PA at WETS 
(Figure 1.3-3). The ponds are numbered sequentially, increasing in a downstream direction, 
from west to east along North Walnut Creek. Construction and usage histories of the 
A-Series Ponds are discussed in Section 1.3.2.3. 

Five composite sediment samples were collected to a depth of two feet or less in each pond 
to characterize the nature and extent of contamination-in the A-Series Ponds. The sampling 
method and specific site selections for collection of pond sediment are discussed in Sections 
2.1.3.3 and 2.2.2. Table 2.2.2 lists the sediment sampling intervals for the A-Series Ponds. 
Chemical analyses performed on the pond sediment samples included VOCs, SVOCs, 
pesticides/PCBs, metals, radionuclides, TOC, and nitrates. For PCOC inorganic constituents 
and radionuclides, only those above the BSL are discussed. The distribution of chemicals in 
pond sediments from these IHSSs are discussed in the following section. 

0 

Statistical data for detected organic compounds, and PCOC metals and radionuclides detected 
above their BSLs at IHSSs 142.1 through 142.4 are presented on Tables 4.8-5 through 4.8-8, 
respectively. Spatial distribution of these data for organic compounds, PCOC metals, and 
PCOC radionuclides are shown on Figures 4.8-5 through 4.8-8. 

Four VOCs (2-butanone, acetone, methylene chloride, and toluene) and three SVOCs 
[bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and di-n-octyl phthalate] detected in the 
A-Series Ponds are referred to as suspect organic compounds, as presented in Section 4.2.2 
and shown on Figure 4.8-5. The remaining organic compound concentrations are shown on 
Figure 4.8-6. 
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VOCs. Six VOCs were detected in the sediment samples collected in the A-Series Ponds. 
Four suspect VOCs (acetone, methylene chloride, 2-butanone and toluene) were detected in 
all ponds, except for the absence of 2-butanone concentrations in Pond A-4 (Figure 4.8-5). 
VOC concentrations in sediment samples collected in the A-Series Ponds were generally low; 
however, maximum estimated concentrations for acetone (3.3OE+O3 pg/kg), methylene 
chloride (8.3OE+03 pgkg), and toluene (8.60E+02 pgkg)  were found in a sample taken from 
a site (SED60792) located in the center of Pond A-2. Single detections at low, estimated 
concentrations of 4-methyl-2-pentanone (6.00E+00 pgkg) and benzene (3.00E+00 pg/kg) 
occurred at sites in Ponds A-1 and A-4, respectively, as shown on Figure 4.8-6. 

SVOCs. Sixteen SVOCs were detected in the pond sediment samples collected from the 
A-Series Ponds. The SVOC detections are mostly PAHs (I2 total), which were found in all 
ponds, except Pond A-4. These PAHs are: acenaphthene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, indeno( 1,2,3-:cd)pyrene, phenanthrene,-wd pyrene (Figure 4.8-6). The PAH 
concentrations ranged from 5.80E+O1 J pgkg  [benzo(a)anthracene] to 7.90E+02J p g k g  
(fluoranthene). All PAHs, except anthracene, and the maximum concentration (fluoranthene 
at 7.90E+02J pgkg)  were detected at site SED60092, located on the eastern end of Pond A-1. 

Three suspect SVOCs [bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and di-n-octyl 
phthalate] were detected at concentrations presented on.Tables 4.8-5 through 4.8-8, and shown 
on Figure 4.8-5. The occurrence of bis(2-ethylhexy1)phthalate was ubiquitous, with 
concentrations in the range of 9.00E+OlJ pgkg  (Pond A-1) to 7.80E+03 p g k g  (Pond A-2). 
Benzoic acid was detected in Pond A-2 only, at concentrations in the range of 1.80E+02J to 
3.30E+02J pg/kg (Figure 4.8-6). 

PesticidesRCBs. Aroclor- 1254 (a PCB) was detected in all sediment samples collected from 
Pond A-1 and in a single sediment sample from Pond A-2, at concentrations in the range of 
3.20E+02 p g k g  (Pond A-I) to 5.90E+02 pgkg  (Pond A-2) (Tables 4.8-5 and 4.8-6). Aldrin 
(a pesticide) was detected at a concentration of 5.40E+01 pgkg  in a single sediment sample 
from Pond A-2. These pesticideRCB concentrations are shown on Figure 4.8-6. 
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PCOC Metals. Six metals were detected at concentrations above their respective BSLs in 
sediment samples collected in the A-Series Ponds, as shown on Figure 4.8-7. These metals 
are antimony, chromium, magnesium, potassium, vanadium, and zinc. 

Five of the .six metals detected above the BSLs were found in samples from Ponds A-3 and 
A-4, whereas zinc and potassium occurrences were only found in Ponds A-1 and A-2. 
Generally, metal concentrations were slightly or moderately above their BSLs (Tables 4.8-5 
through 4.8-8). However, slightly elevated concentrations of zinc (maximum of 
4.09E+02 mgkg) occurred in all ponds except Pond A-1. 

PCOC Radionuclides. Six radionuclides were detected at activities above their respective 
BSLs in sediment samples collected in the A-Series Ponds, as shown on Figure 4.8-8. These 
radionuclides are Am-241, gross alpha, Pu-230/240, strontium-89,90, U-233/234, and U-238. 

Pond A-1 contained the greatest number and the most frequent detections of PCOC activities 
above the BSLs. Pond A-1 contained elevated activities of Am-241 (3.25E+00 to 
1.32E-01 pCi/g) and Pu-239/240 (1.77E+01 to 3.62E+O1 pCi/g). None of the sediment 
samples collected in Ponds A-3 and A-4 contained activities of Am-241 or Pu-239/240 above 
their BSLs. In Pond A-3, a single activity (1.59E+00 pCi/g) of U-2331234 was the only 
radionuclide detected above the BSL. Maximum activities for gross alpha, strontium-89,90, 
U-233/234, and U-238 are, respectively: 7.07E+O1 pCi/g, 1.80E+OOJ pCi/g, 2.48E+00 pCi/g, 
and 2.55E+00 pCi/g. 

Other Analvtes and Parameters. The nitrate results from the sediment samples collected in 
the A-Series Ponds were rejected in the validation process (Pond A-1), not detected at 
concentrations above the method detection limit (Ponds A-2 and A-3), or not detected at a 
concentration above the BSL of 3.73E+Ol mgkg (Pond A-4).. 

TOC concentrations ranged from 4.78E+03 to 2.70E+04 mgkg in sediment samples collected 
in the A-Series Ponds, with the maximum concentration (2.70E+04 mgkg) found in 
Pond A-2. 

4.8.2.1 Additional A-Series Pond Sediment Data 
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Additional A-Series Pond (IHSSs 142.1 through 142.4) sediment sampling was conducted 
during the ERA in June through July, 1994. Five samples were collected from each of the 
A-Series Ponds from the same sample locations that the OU6 RI samples were collected. 
One 0-6 inch composited sample was collected from each location and the samples were 
analyzed for PCBs and radionuclides. These additional data were used to assist in the 
characterization of the nature and extent of contamination in the A-Series Ponds. Statistical 
data for detected PCBs and radionuclides detected above the BSLs are presented in Tables 
4.8-15 through 4.8-17. Spatial distribution of these data for PCBs and radionuclides are 
shown on Figures 4.8-18 and 4.8-19, respectively. 

PCBs. Aroclor-1254 was the only PCB detected in the A-Series Ponds. It was detected in 
all five sediment samples collected from Pond A-1 ranging in concentrations from 
4.40E+OlJA p g k g  to 8.80E+OlJA pgkg. It was detected in three samples in Pond A-2 
ranging in concentrations from 8.90E+OlJA p g k g  to 1.60E+02JA pgkg.  There was only one 
detection of Aroclor-1254 in Pond A-3.at 4.50E+OlJA pgkg.  There were no PCB detections 
in.Pond A-4. The PCB concentrations are presented on Figure 4.8-18. 

Radionuclides. Thirty-three radionuclides were detected at activities above their respective 
BSLs in sediment samples collected from Ponds A-1 and A-2. These radionuclides include 
Am-241, Pu-239/240, U-233/234, U-235, and U-238. These radionuclides were not detected 
in Ponds A-3 and A-4. Am-241, U-2331234, U-235, and U-238 were detected above their 
respective BSLs in Pond A-1. Am-241 occurred in three locations ranging in activities from 
7.68E-01V to -8.76E-01V pCi/g. U-233/234 was detected in three locations ranging in 
activities from 1.88E+OOV to 2.36E+OOV pCi/g. U-238 occurred in all five sample locations 
in Pond A-1 ranging in activities from 2.00E+OOV to 4.52E+OOV pCi/g. Pu-239/240 was not 
detected above its BSL in Pond A-1. 

Am-24 1, Pu-239/240, U-233/234, U-235, and U-238 were detected above their respective 
BSLs in Pond A-2. Am-241 was detected in five sediment samples ranging in activities from 
9.62E-01 pCi/g to 2.61E+00 pCi/g. Pu-239/240 was detected in four sediment samples 
ranging in activities from 4.13E+00 pCi/g to 1.03E+01 pCi/g. U-233/234 was detected in 
five sediment samples ranging in activities from 3.22E+00 pCi/g to 3.58E+00 pCi/g. U-235 
was detected in three sediment samples ranging in activities from 1.49E-01 pCi/g to 1.95E-01 
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pCi/g. I U-238 was detected in five sediment samples ranging in activities from 3.00E+00 
pCi/g to 6.02E+00 pCi/g. 

4.8.3 B-Series Pond Sediments 

This IHSS group includes the B-Series Ponds (IHSSs 142.5 through 142.9) which have been 
constructed in the South Walnut Creek drainage, east of the eastern perimeter of the PA at 
WETS (Figure 1.3-3). The ponds are numbered sequentially, increasing in a downstream 
direction, from west to east along South Walnut Creek. Construction and usage histories of 
the B-Series Ponds are discussed in Section 1.3.2.4. 

Five composite sediment samples were collected in each pond to characterize the nature and 
extent of contamination in the B-Series Ponds. Additional composite sediment samples from 
depths of 2 to 4 feet were collected in Ponds B-1 (two), B-3 (two), and B-4 (three) because , 

sediment depth was greater than 2 feet. The sampling method and specific site selections for 
collection of pond sediment are discussed in Sections 2.1.3.3 and 2.2.2. Table 2.2.2 lists the 
sediment sampling intervals for the B-Series Ponds. Chemical analyses performed on the 
pond sediment samples included VOCs, SVOCs, pesticidesPCBs, metals, radionuclides, TOC, 
and nitrates. For PCOC inorganic constituents and radionuclides, only those above the BSL 
are discussed. The distribution of chemicals in pond sediments from these IHSSs are 
discussed in the following sections. 

Statistical data for detected organic compounds, and PCOC metals and radionuclides detected 
above their BSLs at IHSSs 142.5 through 142.9 are presented on Tables 4.8-9 through 
4.8-1 3, respectively. Spatial distribution of these data for organic compounds, PCOC metals, 
and PCOC radjonuclides are shown on Figures 4.8-9 through 4.8-15. 

- 

Four VOCs (2-butanone, acetone, methylene chloride, and toluene) and three SVOCs 
[bis(2-ethyIhexyl)phthalate, butyl benzyl phthalate, and di-n-octyl phthalate] detected in the 
B-Series Ponds are referred to as suspect compounds, as presented in Section 4.2.2 and shown 
on Figure 4.8-9. The remaining organic compound detections are shown on Figures 4.8-10 
and 4.8-1 1. 
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VOCs. Five VOCs were detected in the sediment samples collected in the B-Series Ponds. 
Two suspect VOCs (2-butanone and toluene) were detected in all ponds (Figure 4.8-9). VOC 
concentrations in sediment samples collected in the B-Series Ponds were generally low; 
however, maximum estimated concentrations for 2-butanone (1.30E+02 pgkg),  acetone 
(8.1 OE+02 pgkg),  methylene chloride (9.00E+OOJ pg/kg), and toluene (1.1 OE+03 pg/kg) 
occurred in samples collected from Ponds B-1 and B-2 (Tables 4.8-9 through 4.8-13). 
Acetone was also detected in laboratory method blanks. 

The remaining VOC, benzene, was detected once in each of Ponds B-4 and B-5, with a 
maximum concentration of l.OOE+OlJ p g k g  (Pond B-4). Benzene was also detected in a 
laboratory method blank. 

SVOCs. Twenty-three SVOCs were detected 'in the sediment samples collected in the 
B-Series Ponds. The SVOC detections are mostly PAHs (15 total), with the greatest number 
of PAHs found in Ponds B-1 (14 total) and B-4 (12 total), as shown on Figures 4.8-10 and 
4.8- 1 1. These PAHs are: acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(ghi)perylene,  benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno( 1,2,3-cd)pyrene, naphthalene, 
phenanthrene, and pyrene. The PAH concentrations ranged from 5.40E+O1 J & k g  
[benzo(b)fluoranthene; Pond B-31 to 3.80E+03 pg/kg (pyrene; Pond B-1). In Ponds B-1, B-3, 
and B-4, sediment samples collected at depths from 0 to 2 feet generally contained more 
detections of PAHs than those sediment samples collected at 2 to 4 feet. PAH concentrations 
increased with depth in Ponds B-1 and B-4, however the PAH concentrations decreased with 
depth in Pond B-3. 

Other SVOC detections included three suspect phthalates [bis(2-ethylhexyl)phthalate, butyl 
benzyl phthalate, and di-n-octyl phthalate], 1,2,3-trichlorobenzene, 2-methylnaphthalene, 
benzoic acid, dibenzofuran, and phenol. Bis(2-ethy1hexyl)phthalate detections were 
ubiquitous and often found at elevated concentrations (maximum at 8.80E+04 pgkg).  
Elevated concentrations of benzoic acid (maximum at 4.60E+035 pg/kg) occurred in 
Ponds B-1 A d  B-2 only. Benzoic acid was also detected in laboratory method blanks. The 
remaining SVOCs were all single detections, found only in Pond B-1. 
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PesticidesPCBs. Aroclor-I254 (a PCB) was frequently detected in sediment samples from 
all ponds, except Pond B-5, with concentrations in the range of 2.3OE+02 to 1.00E+04 p g k g  
(Pond B-I). Aroclor-1260 (a PCB) was only detected in Pond B-3, with a maximum 
concentration of 8.60E+02 pgkg. Single detections of pesticides, heptaclor and gamma- 
BHC(Lindane), were found at low concentrations in Ponds B-1 (3.90E+O1 pgkg)  and B-4 
(2.5OE+O 1 pg/kg), respectively. Most pesticidePCB detections occurred in samples from 
depths of 0 to 2 feet, as shown on Figure 4.8-10. 

/ 

PCOC Metals. Seven metals were detected at concentrations above their respective BSLs in 
sediment samples collected in the B-Series Ponds, as shown on Figures 4.8-12 and 4.8-13. 
These metals are antimony, chromium, copper, magnesium, potassium, silver, or .zinc. 

Ponds B-I, B-3, and B-4 each contained-five metals detected above the BSL. Silver and zinc 
were frequently detected at elevated concentrations and occurred at both sample depths (0 to 
2 feet and - 2 to 4 -feet). Zinc concentrations were in the range of 1.08E+02 to 
1.27E+03 mgkg, and silver concentrations were in the range. of 1.27E+O1 to 
3.45E+02 mgkg. Maximum concentrations for silver and zinc occurred in a sediment sample 
from a depth of 2 to 4 feet collected at site SED62292 in Pond B-I. Silver concentrations 
decrease with each consecutive pond, but increase with depth of sample in Ponds B-1 and 
B-4. Slightly elevated concentrations of chromium (maximum at 9.61E+01 mgkg) were 
found in sediment samples from Ponds B.1 and B-3.- The remainder of the metals (antimony, 
copper, magnesium and potassium) were infrequently detected at concentrations slightly to 
moderately above the BSLs. 

PCOC Radionuclides. Eight radionuclides were detected at activities above their respective 
BSLs in sediment samples collected in the B-Series Ponds, as shown on Figures 4.8-14 and 
4.8-1 5 .  These radionuclides are Am-241 , gross alpha, gross beta, Pu-2391240, radium-228 
(Ra-228), U-233/234, U-235, and U-238. 

Ponds B-1 through B-3 contained the greatest number of radionuclides detected above the 
BSLs, many detected at elevated activities. Am-241 and Pu-239/240 were found in all ponds 
except Pond B-5, with maximum activities of 3.89Et-02 pCi/g (Pond B-I, sample depth 2 to 
4 feet) and 1.80E+02 pCi/g (Pond B-3, sample depth 0 to 2 feet), respectively. Other 
radionuclides ,frequently detected in Ponds B- 1 through B-4 included: gross alpha 
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(1.74E+03 pCi/g), gross beta (9.82E+O1 pCi/g), U-235 (1.30E+00 pCi/g), U-238 
(4.3 1E+01 pCi/g), and U-233/234 (9.56E+00 pCi/g). In general, radionuclide activities 
increase with depth in Ponds B- 1 and B-4, but decrease with depth in Pond B-3. Maximum 
activities of the radionuclides listed above occurred primarily in Pond B-1 samples. A single 
activity of Ra-228 was the only radionuclide detected above the BSL in Pond B-5. 

Other Analvtes and Parameters. The nitrate results from the sediment samples collected in 
the B-Series Ponds were rejected in the validation process (Ponds B-3 through B-5), not 
detected at concentrations above the method detection limit (Pond B-1), or not detected at a 
concentration above the BSL of 3.73E+O1 mgkg (Pond B-2). 

TOC concentrations ranged from 3.02E+03 to 5.44E+04 mgkg  in sediment samples collected 
in the B-Series Ponds, with the maximum concentration (5.44E+04 m a g )  found in 
Pond B-2. 

. .. .- .__ _ .  

- 4.8.3.1 Additional B-Series Pond Sediment Data 

Additional B-Series Pond sediment sampling was conducted during the OU6 ERA in June and 
July, 1994. Five samples were collected from each of the B-Series Ponds from the same 
sample locations used for the OU6 RI sampling. One 0-6 inch composited sample was 
collected from each location within the B-Series Ponds. A total of 25 samples were collected 
and analyzed for PCBs and radionuclides. Statistical data for detected PCBs and 
radionuclides detected above the BSLs are presented in Tables 4.8-19 through 4.8-23. Spatial 
distribution of the PCB and radionuclides data are presented on Figures 4.8-20 and 4.8-21, 
respectively. 

PCBs. Thirty PCBs were detected in the pond sediments in Ponds B-1 through B-4. There 
were no PCBs detected in Pond B-5. The PCBs detected include Aroclor-1248, Aroclor- 
1254, and Aroclor- 1260. 

Aroclor-1248 was detected in five sediment samples in Pond B-1 ranging in concentrations 
from 8.80E+OlJA pgkg  to 4.70E+02 pgkg. Aroclor-1254 was also detected in five 
sediment samples ranging from 4.1 OE+02JA pgkg  to 1.60E+03 pgkg. 
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Aroclor- 1248 was detected in four sediment samples in Pond B-2 ranging in concentrations 
from 3.90E+02JA pgkg  to 1.5OE+03 pgkg. Aroclor-1254 was detected in five sediment 
samples in Pond B-2 ranging in concentrations from 9.3OE+02 p g k g  to 3.80E+03 pgkg. 

Aroclor-1254 was detected in five sediment samples in Pond B-3 ranging in concentrations 
from 2.3OE+O2JA pgkg  to 1.30E+03 pgkg. Aroclor-1260 was detected once in Pond B-3 

at a concentration of 2.60E+02JA pgkg. 

Aroclor-1254 was detected in five sediment samples in Pond B-4 ranging in concentrations 
from 1.20E+02JA pgkg  to 2.20E+02JA pgkg. 

Radionuclides. Forty-eight radionuclides were detected at activities above their respective 
BSLs in sediment samples collected from Ponds B-1 and B-2. These radionuclides included 
Am-241, Pu-239/240, U-233/234, U-235, and U-238. These radionuclides were not detected 
above their respective BSLs in Ponds B-3 through B-5. 

Am-241 was detected above its BSL in all ten sediment samples collected from Ponds B-1 
and B-2. Its concentrations ranged from l.OOE+Ol pCi/g to 6.54E+Ol pCi/g in Pond B-1, and 
from 2.66E+01 pCi/g to 1.32 E+02 pCi/g in Pond B-2. 

a 

Pu-239/240 was detected above its BSL in all ten sediment samples collected from Ponds B-1 
and B-2. Concentrations ranged from 2.42E+01 pCi/g to 2.14E+02 pCi/g in Pond B-1, and 
from 1,3OE+02 pCi/g to 6.43E+02 pCi/g in Pond B-2. 

U-233/234 was detected above its BSL in all ten sediment samples collected from Ponds B-1 
and B-2. Concentrations ranged from 2.49E+00 pCi/g to 8.04 E+OO pCi/g in Pond B-1, and 
from 4.33 E+OO pCi/g to 9.31E+00 pCi/g in Pond B-2. 

U-235 was detected above its BSL in eight sediment samples collected from Ponds B-1 and 
B-2 (four in each pond). Concentrations ranged from 2.02E-01 pCi/g to 6.34E-01 pCi/g in 
Pond B-1, and from 1.80E-01 pCi/g to 6.46E-01 pCi/g in Pond B-2. 
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U-238 was detected above its BSL in all ten sediment samples collected from Ponds B-1 and 
B-2. Concentrations ranged from 3.07E+00 pCi/g to 9.90E+00 pCi/g in Pond B-1, and from 
4.47E+00 pCi/g to 2.69E+01 pCi/g in Pond B-2. 

4.8.4 W&I Pond Sediments (IHSS 142.12) 

The W&I Pond (IHSS 142.12) is located along Walnut Creek, east of the confluence with 
McKay Ditch and west of Indiana Avenue (Figure 1.3-3). Purpose and usage history of the 
W&I Pond is discussed in Section 1.3.2.5. Pond sediment was sampled at five sites to 
characterize the vertical extent of contamination in the W&I Pond (SED64592 through 
SED64992), as shown on Figure 4.8-16. The sampling method and specific site selections 
for collection of pond sediment are discussed in Sections 2.1.3.3 and 2.2.2. Table 2.2.2 lists 
the sediment sampling intervals for the W&I Pond. 

. -. - --Chemical analyses performed on. the pond sediment samples included VOCs, SVOCs, 
pesticides/PCBs, metals, radionuclides, TOC, and nitrates. The distribution of chemicals in 
pond sediments from this IHSS is discussed in the following section. 0 
Four VOCs (2-butanone, acetone, methylene chloride, and toluene) and one SVOC 
[bis(2-ethylhexyl)phthalate] detected in the W&I Pond are referred to as suspect compounds, 
as presented in Section 4.2.2 and shown on Figure 4.8-16. The remaining organic compound 
detections are shown on Figure 4.8-17. 

VOCs. Three suspect VOCs (2-butanone7 acetone, and toluene) were detected in the sediment 
samples collected in the W&I Pond, as presented on Table 4.8-14. Maximum concentrations 
for these VOCs are 5.10E+01 pgkg (2-butanone), 2.1OE+02 pgkg (acetone), and 
1.8OE+O1 pg/kg (toluene). 

SVOCs. Three SVOCs were detected in the sediment samples collected from the W&I Pond, 
as presented on Table 4.8- 14. One suspect SVOC, bis(2-ethylhexyl)phthalate, was frequently 
detected (Figure 4.8-16) in the pond sediment samples, with a maximum, estimated 
concentration of 1.3OE+02 pg/kg. 
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Benzoic acid was also frequently detected, with a maximum, estim’ated concentration of 
5.OOE+02 pgkg. Phenol was detected once, at an estimated concentration of 
1 . 1  OE+02 pgkg. 

PesticidesPCBs. No pesticides or PCBs were detected in sediment samples collected from 
the W&I Pond. 

PCOC Metals. No metals were detected above the BSL in sediment samples collected from 
the W&I Pond. 

PCOC Radionuclides. No radionuclides were detected above the BSL in sediment samples 
collected from the W&I Pond. 

Other Analvtes and Parameters. No nitrate concentrations were detected above the BSL 
(3.73E+O1 mgkg) in sediment samples collected from the W&I Pond. TOC concentrations 
ranged from 5.06E+03 to 1,12E+04 mgkg in the sediment samples collected in the W&I 
Pond, with the maximum concentration (1.12E+04 mgkg) found at site SED64792, located 
along the northern shore of W&I Pond. 
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TABLE4.3-1 
Rocky Flats Environmental Technology Site 

OU6 Background Comparison Summary 
No. of Analytes in No. of Analytes No. of Analytes Greater 

Media Background Data** OU6 Data Analyte Group Comparison Significant in Tests than UTL w m  No. of PCOCs 

Surface 
Soil 

Subsurface 
Soil 

Groundwater 

Stream 
Surface Water 
(baseflow) 

Pond Surface 
Water 

Stream 
Sediment 

Pond 

Rock Creek Surface Soil and Metals 
Surface Soil Dry Sediment Radionuclides 

(Rads) 

UHSU Subsurface Subsurface Metals 
Soil Soil Rads 

UHSU* Historic and Total Metals 
Groundwater New Wells Filtered Metals 
UHSU Historic and Total Rads 
Groundwater New Wells Filtered Rads 

Stream Surface* Stream Baseflow Total Metals 
Water Surface Water Filtered Metals 
Stream Surface Stream Baseflow Total Rads 
Water Surface Water Filtered Rads 

SeepIS pring * Pond Surface Total Metals 
Surface Water Water Filtered Metals 
SeepISpring Pond Surface Total Rads 
Surface Water Water Filtered Rads 

Stream Stream Metals 
Sediment Sediment Rads 

SeeplSpring Pond Metals 

28 
7 

28 
8 

29 
28 
1 1  
1 1  

29 
28 
10 
6 

29 
28 
10 
7 

26 
12 

27 

9 
2 

3 
5 

25 
13 
4 
7 

9 
9 
6 
2 

3 
4 

4 
2 

1 1  
3 

1 1  

15 
5 

8 
6 

26 
17 
5 
6 

6 
5 
3 
0 

1 
4 

2 
2 

2 
1 

7 

16 
4 

7 
6 

25 
17 

5*** 
g*** 

9 
9 

2 

3 
4 

4 
3*** 

1 1  
3*** 

12 

6*** 

Sediment Sediment Sediment Rads 12 10 8 10 

In these background data files. non-detect records with extremely high repodng limits were not used. 
** Background data tiles are from " 1993 Background Geochemical Characterization Report (DOE 1993)." except for surface soil. 
*** Some sample sizes too small to draw conclusion. 



TABdb4.3-2 

Number of - -  . 
Measurements 

OU6 
Bkgd Site 

Detection 
Frequency 

OU6 Slippage 
Bkgd Site p-Value 

OU6 Background Comparison Summary of 
Surface Soil Metals 

(Concentration Unit:mg/kg) 

Gehan 
p-Value 

18 
18 
I8 
I8 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
0 
18 
18 
18 
18 
18 
18 

Number of Potential 
Any Tests Background Measurements Chemical 

t-test Significant? Upper Tolerance Greater than of 
p-Value (y/o) Limit (UTLhm than UTL Concern REMARK ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM, 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUh 
NCKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

119 1.00 1.00 0.0909 
119 1.00 0.97 0.1707 
119 1.00 1.00 0.4222 
119 1.00 1.00 1.oooO 
119 0.00 0.41 0.8686 
119 0.06 0.01 1.oooO 
118 1.00 0.95 0.1228 
119 1.00 0.92 0.8686 
119 0.72 0.27 1.oooO 
0 0.00 0.00 
119 0.00 0.09 0.8686 
119 0.50 1.00 0.6532 
119 1.00 1.00 0.2320 
118 0.28 0.42 1.oooO 
119 0.50 0.03 1.oooO 
119 1.00 1.00 0.2700 

Quantile 
p-Value 
0.708 I 0.9976 

0.0174 
0.8522 0.8614 
0.9975 0.9914 

0.4654 
0.3602 

0.01 19 o.OOO1 
0.2843 

0.9848 0.9998 
0.1921 0.0028 
0.01 19 0.0007 
0.4417 0.9190 
0.4743 0.9995 

0.9889 
0.708 I 0.3266 
0.9557 0.9998 

0.0303 
0.0185 

0.4348 0.0308 
I .oooo I .oooO 

0.2903 

0.2388 
0.0547 

0.0769 0.0714 
0.6887 
1 .oooO 

0.2375 0.4443 

I .oooo 

0.7828 
0.99 I2 

o.oO01 

1 .oooO 
0.0057 
o.OOO1 
0.8919 
I .oooO 
0.9997 
0.2969 
0.9999 

0.1363 
I .oooO 

0.0397 

0.5916 

N 
Y 
N 
N 
N 
N 
Y 
N 
N 
Y 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 

N 
N 
Y 
N 
N 
N 

21915.4 
50.0 
12.9 
528.0 
5.2 
5.0 

13573.3 
630.8 
24.8 
24.8 
27.3 

28160.4 
61.4 
20.0 
701 1.5 
2253.5 
0.2 
40.0 
26.9 
5256.8 

I .4 

10.0 
1108.0 
90.1 
2.0 
75.9 
55.6 

3 
0 
0 
0 
0 
I 
24 
0 
1 
0 
7 
3 
4 
0 
3 
0 
I 
0 
0 
0 
0 

1 
3 
6 
0 
0 
4 

NO 
YES 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
YES 
NO 
NO 

YES 
YES 
YES 
NO 
NO 

YES 

NotaPCOCbyPJ(1)  

Not a PCOC by PJ (1) 

NO site measurement 

18 119 1.00 1.00 0.0099 0.0119 0.1244 0.0028 Y 86.6 11 YES 

( I )  Professional judgment based on log-normal UTL comparison 
mgkg - milligram per kilogram 
Bkgd - Background 
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I Number of 
Mcnsurrments 

OU6 
Bkgd Site ANALm 

AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTNhI-89,90 
TRrmJIM (1) 
-TOTAL 
URANIZIM-233034 
URANIUM-23 5 
URANIUM-238 

Dttcctlon Number of Potential 
AnyTcsts Baclyround Mcpsumnenb Chemknl Frcgumc). 

- 
OU6 Slippage Qunntlle Cchnn 1-teat Slgnlflcmt? UpperTolcRnec Gmatathan of 

Bkgd Slte pVdue pVdue pVdue pVdue (yh) UmH (lJTLhm than UTL Concern REMARK 

TABLE4.3-3 
OU6 Background Comparison 

Summary of Surface Soil Radionuclides 
(Concentration Unit: p a g )  

( I )  Conocntration unit: piwcurica per l i b  @Ci/l) 
(2) Rofcssional judgment based on log-normal UTL compsrison 
pcgg - picocurics per p m  
Bkgd - Background 

t l o f l  .5 



ANALYTE 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
s T R o m  
THALLIUM 
TtN 
VANADIUM 
ZINC 

Numberof I D e t d o n  
Measurements I Frequency 

1 OU6 I I OU6 
Bkgd I Site I Bkgd I Site 

98 .231 1.00 1.00 
66 
99 
99 
99 
81 
99 
95 
99 
99 
99 
99 
99 
99 
99 
99 
86 
99 
96 
98 
82 

83 
99 
99 
75 
92 
99 
98 

210 
23 I 
23 1 
23 1 
21 I 
23 1 
22 1 
23 I 
23 I 
23 I 
23 1 
23 1 
209 
23 1 
23 1 
23 1 
23 1 

23 1 
230 
21 I 

230 
23 1 
23 1 
223 
23 1 
23 I 

0.18 
0.8 I 
0.92 
0.9 I 
0.48 
0.90 
0.78 
1.00 
0.34 
0.97 
1.00 
I .00 
0.48 
0.7 1 
I .00 
0.38 
0.18 
0.96 
0.40 
0.27 

0.43 
0.18 
0.43 
0.05 
0.23 
0.98 
1.00 

0.07 
0.99 
1 .00 
0.84 
0.08 
1 .00 
0.68 
0.98 
0.95 
I .00 
I .OO 
1.00 
0.87 
1 .00 
1 .00 
0.31 
0.02 
0.66 
0.60 
0.09 

0.00 
I .M) 
1 .00 
0.29 
0.03 
1.00 

OU6 Background Comparison Summary of 
Subsurface Soil Metals 
(Concentration Unit: mgntg) 

Number of Potential 1 I Slippage Quantile Gehan Significant? Upper Tolerance Greater than 
1 t-test I AnyTests I Background 1 Measurements I C h e y  I 

1 .oooO 
1 .oooo 
0.1153 
1 .oooo 
1 .oooo 
0.0385 
1 .oooo 
0.7000 
1 .oooo 
I .oooo 
1.oooO 
0.4894 
1 .oooo 
1.oooO 
1.oooO 
1 .oooo 
1.oooO 

1.oooO 
1.oooO 
1 .oooo 

1 .oooo 
1 .oooo 
0.7000 
1 .oooo 
1.oooO 
1 .oooo 

0.8480 
O.OOO6 
I . M ) o  

0.0001 

1.oooO 

0.9931 
0.9999 
0.9548 

0.8663 
0.9998 

,- 

1 .m 

0.9998 

0.1658 
0.31 16 0.7957 
o.oO01 o.oO04 
l.m 1.oooo 
I .m 
0.0001 0.0001 
1 .m 
l.m 0.9998 
0.9996 
0.9998 0.9978 
1.oooO 0.9999 
0.1262 0.2347 
1 .oooo 
0.5539 
0.9998 0.98 13 
1 .m 
0.9848 
I .m 
I .m 
1 .oooo 

1 .oooo 
0.9989 . 
0.0003 
0.823 1 
1 .m 
1.oooO 0.9982 

N 
N 
Y 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
Y 
N 
N 
N 

47.0 . 
17.0 

371.1 
18.2 
2.0 

53248. I 
1014.9 
89. I 
38.1 
49.0 

52385.2 
31.0 
41.9 

12147.1 
1194.0 

2.1 
67.6 
79.9 

8362.3 
7. I 

33. I 
3680.0 
269.9 
20.0 
383.7 
112.8 

0 

0 
17 
0 
0 
52 
0 
3 
0 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
6 
0 
0 
I 

NO 
NO L 

YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
YES 
NO 
NO 
YES 

Not a PCOC by PJ (1) 

NO site measurement 

23 1 1.00 0.7021 0.9259 0.8970 0.6826 N 182.9 4 YES 

(1) Professional judgment based on log-normal UTL comparison 
mgntg - milligrams per kilogram 
Bkgd - Background 
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ANALYTE 
AMERICIUM-241 
CESIUM-137 
GROSS ALPHA . 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTl UM -89.90 
TRITIUM ( I )  
URANIUM.TOTAL 
URANIUM-2331234 
URANIUM-235 
URANIUM-238 

Number of 
Measurements 

OU6 
Bkgd Site 

TABLE4.3-5 
OU6 Background Comparison Summary of 

Subsurface Soil Radionuclides 
(Concentration Unit: pCi/g) 

Detection Number of Potential 
Frequency Any Tests Background Measurements Chemical 

OU6 Slippage Quantile Wan t-test Significant? Upper Tolerance Greater than of 
Bkgd Site pValue p-Value p-Value gValue (yln) Llmit(UTLhm thanUTL Concern REMARK 

( I )  Concentration Unit: picocuries per liter (pCin) 
pCilg - picocuries per gram 
Bkgd - Background 
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TABB4.3-6 

ANALYTE 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELFMUM 
SILICON 
SILVER 
SODIUM 
STRONTlllM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

Number of 
Measurements 

OU6 
Bkgd Site 
I49 
141 
138 
,149 
I48 
I48 
149 
I42 
I45 
148 
148 
149 
141 
I49 
149 
I49 
I48 
I50 
I46 
I50 
145 
84 
I47 
I49 
146 
146 
149 
I49 
149 

W o n  Number of Potential 
Frequency Any Tests Background Measurements Chemical 

OU6 Slippage Quantile Gehan t-test Significant? Upper Tolerance Greater than of 
Bkgd Site p-Value p-Valne p-Value pValue ( r h )  Limit (UTL))pm than UTL Concern REMARK 

106 
92 
106 
I07 
100 
106 
107 
97 
107 
I07 
I07 
106 
I07 
107 
I07 
I07 
I07 
I07 
107 
I07 
106 
66 
104 
107 
106 
107 
106 
107 

0.95 
0.38 
0.28 
0.74 
0.12 
0.20 
1.00 
0.25 
0.48 
0.16 
0.74 
0.98 
0.70 
0.77 
0.97 
0.89 

* 0.20 
0.34 
0.38 
0.7 I 
0.30 
0.99 
0.16 
0.99 
0.89 
0.24 
0.35 
0.71 

0.95 
0.16 
0.52 
0.98 
0.30 
0.26 
1 .00 
0.02 
0.75 
0.45 
0.54 
0.95 
.0.73 
0.93 
1.00 
0.94 
0.10 
0.27 
0.66 
0.94 
0.58 
I .00 
0.20 
1 .00 
1 .00 
0.05 
0.19 
0.74 

OU6 Background Comparison Summary of 
UHSU Groundwater Total Metals 

(Concentration Unit: ugA) 

107 0.91 0.83 

0.0001 
0.0090 
0.0147 
0.0001 
0.0002 
0.0049 
0.0001 
I .m 
1 .m 
0.0020 
0.0001 
0.0019 
0.0002 
0.0008 
0.0001 
0.0001 
0.0008 
1.oooO 
0.1779 
0.0001 
0.4223 
0.001 I 
0.0003 
0.0001 
0.0001 
I .oooo 
0.1718 
0.0003 
0.0008 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 
0.0001 

0.0001 
0.0001 

o.Ooo1 
0.0001 

0.0001 
o.Ooo1 

0.0001 

0.0001 
0.02 1 I 
0.0001 
0.0001 
0.0001 
0.0177 
0.0001 
0.1380 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.9745 
0.0738 
0.0001 
0.0001 
0.0001 
0.0258 
0.0017 
0.0001 
0.0001 
0.5107 
0.2361 
0.0001 

0.0007 

0.0001 

0.0012 

0.0001 
0.0001 

0.0005 

0.Ooo I 
0.0001 

Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
Y 

55.8 
8.8 
300.4 
5.0 
11.1 ' 

145353.0 
934.7 
186.4 
50.0 
45.3 

315 18.5 
19.3 
172.3 
33005.6 
626.4 
0.2 
195.1 
97.5 
5178.8 
127.5 
6 1390.0 
10.0 

144226.0 
1085.4 
9.0 
179.2 
68.2 

7 
6 
32 
9 
6 
32 
0 
7 
7 
20 
18 
21 
17 
42 
30 
9 
0 
12 
39 
18 
12 
9 
26 
33 
0 
3 
19 

YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES 

Not a PCOC by PJ (1) 

0.0001 0.0142 Y 179.2 22 YES 

( I )  Professional judgment based on log-normal UTL comparison 
ugA- microgram per liter 
Bkgd - Background 
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TABLE4.3-7 

Number o f  Dctcctlon Number of  
Mw~wrmwnQ Frcqwry Any Tests Barkground Memmmmta 

OU6 OU6 Slippage Quantik Gchnn t-tlst Ugnl(k.nl7 UppcrTdcrance clrptcrthnn 

She Bkgd We pVdw pVdw pVdw pvnlue OW U m i t ( V I z ~ ~  t h n n m  

OU6 Background Comparison Summary of 
UHSU Groundwater Dissolved Metals 

(Concentrntion Unit: ugn) 

Potmtlnl 
ChcmM 

of  

conccra REMARK A N A L m  
ALUMMUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUh4 
CALCIUM 
CESIUM 
CHROMIUh4 
COBALT 
COPPER 
IRON 
LEAD 
LlTHIuM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
s m o m  
THALLIUM 
TIN 
VANADIUM 
ZMC 

i .oooO 
248 
219 
256 
212 
240 
257 
21 1 
250 
231 
250 
256 
250 
250 
254 
256 
206 
24 1 
236 
252 
219 

236 
255 
253 
213 
236 
249 

I89 
191 
I91 
191 
189 
I91 
I74 
189 
191 
190 
188 
191 
191 
191 
191 
191 
189 
191 
191 
191 

I 9 0  
191 
191 
191 
I 9 0  
191 

0.48 0.20 
0.07 0.12 
0.71 0.97 
0.10 0.05 
0.22 0.1 1 
1 .oo 1 .OO 
0.21 0.05 
0.36 0.26 
0.18 0.14 
0.39 0.29 
0.76 . 0.45 
0.23 0.04 
0.74 0.91 
0.94 1 .oo 
0.61 0.65 
0.10 0.01 
0.37 0.21 
0.33 0.37 
0.72 0.85 
0.32 0.59 

0.29 0.10 
0.99 I .oo 
0.92 1 .oo 
0.22 0.04 
0.43 0.18 
0.65 0.36 

0.001 1 
1 .0000 
0.0001 
1 .oooo 
0.1935 
0.0001 
I .oooo 
0.0026 
1 .oooo 
I .oooo 
I .Moo 
1 .oooo 
0.0001 
0.0001 
0.0001 
1 .oooo 
1 .0000 
0.0034 
0.4312 
1 .oooo 

1 .oooo 
0.0001 
1 .oooo 
I .oooo 
1 .0000 
1 .oooo 

0.5488 
0.1747 
0.6269 
0.0001 
0.9994 
0.9885 

0.9990 
0.2697 
0.%89 
0.7052 
0.5773 
0.9999 
0.0001 

o.oO01 0.000l 0.0001 
0.0001 0.0012 

1 .0000 
0.3284 
0.0001 
0.0001 

0.0001 0.0001 

o.oO01 0.0001 0.0001 

0.9965 
0.0001 0.0001 0.0001 
0.0001 0.0001 0.0001 

0.9961 
0.%64 
0.8380 

N 
Y 
N 
Y 
N 
N 
Y 
N 
Y 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
Y 
Y 
Y 

N 
Y 
Y 
N 

1816.5 
51.2 
15.0 
176.5 
5.0 
5.1 

148383.0 
1122.4 

15.0 
50.0 
53.8 

16827 
15.8 
190.7 

33721.2 
282.1 
0.7 

188. I 
35.4 

4683.9 
136.8 

2586.6 
156322.0 
1%8.2 
12. I 

1 
8 
0 
30 
0 
4 
50 
0 
I 5  
0 
4 
6 
0 
25 
65 
42 
0 
0 
7 
25 
29 

0 
47 
31 
0 

YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 

NO Bkgd muuurcmcnt 
NO 
YES 
YES 
NO 

I N 1734.3 0 NO 
N 40.7 0 NO 

256 191 0.79 0.51 0.0327 0.9799 Y 64.8 11 YES I 

(4047.9 21)(R7-T437,Xls~n9/95 1041 M() ccc lof l  a 



T A B 6 4 . 3 - 8  

Number of Detection 
Measurements Frequency 

OU6 OU6 Slippage Quantile Gehan t-test 
Bkgd Site Bkgd Site p-Value p-Value p-Value pValue ANALYTE 

Number of Potential 
Any Tests Background Measurements Chemical 

SigniZicant? UpperTderance Createrthan of 
(yln) Limit (UTL)- than UTL Concern REMARK 

AMERICIUM-241 
CESIUM- 137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM-89,90( 1) 
TRITIUM 
URANIUM,TOTAL 
URANIUM-233/234( 1) 
URANIUM-235( I )  
URANIUM-238( 1) 

OU6 Background Comparison Summary of 
UHSU Groundwater Total Radionuclides 

(Concentration Unit: pCM) 

( I )  Sample size is too small 
Bgkd - background 
pCiA - picocuries per liter 

I 
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TABLE4.3-9 
OU6 Background Comparison Summary of 
UHSU Groundwater Dissolved Radionuclides 

(Concentration Unit: pCM) 

ANALYTE 
AMERICIUM-241 
CESIUM- 137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM-89.90 
TRITIUM 
URANIUM.TOTAL 
URANIUM-233/234 
URANIUM-235 
URANIUM-238 

Number or Detection Number of Potential 
Measurements Frequency Any Tests Background Measurements Chemical 

OU6 OU6 Slippage Quantile Gehan t-test Significant? Upper Tolerance Greater than of 
Bkgd Sile Bkgd Site p-Value p-Value p-Value p-Value ( y h )  Limit (UTL), than UTL coocem REMARK 

2 4 1.00 1.00 0.4000 0.4000 0.3217 N 10.068 0 NO( 1 ) 
38 12 1.00 1.00 1.oooO 0.7636 0.6161 N 2.143 0 NO 

213 167 1.00 1.00 1.oooO 0.0001 0.0001 Y 100.522 0 YES 
196 177 1.00 1.00 1.oooO 0.0001 0.0001 Y 39.774 4 YES 

1 4 1.00 1.00 0.8000 0.8000 0.7602 N 0.01 1 I YES(1) 
36 85 1.00 1.00 0.0001 0.0001 0.0001 Y 0.626 18 YES 

NO 6 18 1.00 1.00 0.5543 0.8609 0.9713 N 5.935 I 
180 128 . 1.00 1.00 0.4156 O.ooo4 0.0007 Y 1.210 4 YES 
I65 0 0.00 0.00 
0 0 0.00 0.00 NO measurements 

Not a PCOC by PJ (2) 

NO site measurement 

207 172 1.00 1.00 1.oooO 0.0001 0.0001 Y 79.470 0 YES 
207 172 1.00 1.00 1.oooO 0.0001 0.0001 Y 2.006 2 YES 

. 177 172 1.00 1.00 1.oooO 0.0001 0.0001 Y 55.240 0 YES 

( I )  Sample size is too small 
(2) Professional judgment based on log-normal UTL comparison 
pCin - picocuries per liter 
Bkgd - Background 

(4047-91 )(R7-T439.XLSX4,'5F)J 10:14 AM) 
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Number of Detection 
McnsummnQ Frcgurnc). 

OU6 OU6 
Bkgd Site Bkgd Site 

TABLE 4.3-10 
OU6 Background Comparison Summary of 

Stream (Baseflow) Surface Water Total Metals 
(Concentration Unit: I@) 

Number of Potentid 
Any T&n Bmkground Mcnaurcments Chcmlcnl 

Suppage Quantik Gchna t-teat Slgdflcnnt? UpperTokmnce Greatcrthnn O f  

pVnluc pVnluc pvnlw pvnluc (Ym Umk (Ul’L.),,m than UTL C o n m  REMARK 

0 

ANAL.YTE 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

112 
103 
124 
109 
101 
145 
1 I3 
1 I3 
109 
1 I4 
149 
124 
118 
140 
141 
115 
118 
1 I3 
121 
113 
67 
109 
146 
128 
118 
I l l  
1 I4 

I I  
11 
I I  
I I  
I I  
I I  
I I  
11 
I I  
11 
11 
11 
11 
11 
11 
I I  
11 
11 
11 
11 
11 
I I  
I I  
I I  
11 
11 
11 

0.20 
0.29 
0.68 
0.15 
0.14 
1 .oo 
0.14 
0.20 
0.17 
0.44 
0.94 
0.36 
0.44 
0.83 
0.84 
0.13 
0.20 
0.14 
0.60 
0.22 
1 .oo 
0.17 
0.99 
0.6s 
0.15 
0.22 
0.29 

0.00 
0.73 
1 .oo 
0.00 
0.00 
1 .oo 
0.00 
0.00 
0.00 
0.27 
I .oo 
0.73 
0.00 
1.00 
1 .oo 
0.00 
0.09 
0.00 
0.55 
0.18 
1.00 
0.00 
I .oo 
1 .oo 
0.00 
0.00 
0.18 

1 42 I 1  0.72 0.73 ~ 

1 .oooo 
1 .oooo 

0.0045 

1 .oooo 
1 .0000 
1 .oooo 

0.0049 
1 .oooo 

1 .0000 

0.0833 
1 .0000 
1 .oooo 

0.0045 
1 .oOOo 

1.oOOo 
1 :om 

0.0001 

0.9215 

0.0001 
0.6996 

0.9347 

0.0001 

0.391 S 

0.043s 
0.0001 

0.0001 

0.4S30 
0.2061 
0.80% 

0.0001 
0.1874 

0.1801 

0.0001 
0.4412 
05712 

0.0001 
o.oO01 

0.261s 
0.0139 

Y 
Y 

Y 

N 
N 
N 

Y 
N 

N 

Y 
N 
N 

Y 
Y 

N 
Y 

9. I 
169.4 

55307.7 

22. I 
%66.2 

9.8 

10897.7 
1101.9 

173.1 

4913.8 
8.0 

16195.3 

38087.4 
666. I 

44.2 
213.2 

0 
1 

3 

0 
0 
0 

6 -. 
0 

0 

3 
0 
0 

7 
1 

0 
0 

NO HIT 
YES 
YES 

NO HIT 
NO HIT 

NO HIT 
NO HIT 
NO HIT 

YES 

NO 
NO 
NO 

YES 
NO 

NO HIT 

NO HIT 
NO 

YES 
NO 
NO 

YES 
YES 

NO HIT 

NO HIT 

NO HIT 
NO HIT 

NO 
YES 

ug/l- microgram per l i b  
Bkgd - B S k m d  

Shed 1 of 1 



Numkr of  Dctcetlon 

Mcnsurcmmb Frcgumcr 
OU6 OU6 

Bkgd She Bkgd Site 

TABLE4.3-11 
OU6 Background Comparison Summary of 

Stream (Baseflow) Surface Water Dissolved Metals 
(Concentration Unit: UglI) 

Number of  POtmttnl 
AnyT- Background MCMlWCInCllb Ch& 

Slippage Quantlk Gehnn t-tat Slgnlflcant? UpperTok- W a t h n n  of  

p-Value pValuc pVnluc pValuc 6111) IJmlt(UTL),,m thnn UTL COncCrn REMARK ANALYTE 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

125 
86 
83 
135 
79 
67 
144 
87 
79 
76 
1 I4 
144 
102 
108 
141 
142 
72 
82 
75 
115 
74 
0 
88 
144 

' 129 
87 
93 
% 

I 1  
I 1  
1 1  
11 
I I  
I I  
I I  
1 1  
1 1  
I 1  
11 
I I  
1 1  
1 1  
1 1  
1 1  
11 
I 1  
1 1  
I I  
I I  
I t  
I I  
11 
11 
I I  
11 
11 

0.45 
0.31 
0.13 
0.59 
0.09 
'0.12 

I .oo 
0.16 
0.09 
0.05 
0.41 
0.74 
0.30 
0.37 
0.79 
0.75 
0.11 
0.20 
0.07 
0.52 
0.30 

0.11 
1 .oo 
0.71 
0.1 1 
0.23 
0.14 

0.27 
0.00 
0.55 
1 .oo 
0.00 
0.00 
1 .oo 
0.00 
0.00 
0.00 
0.45 
0.64 
0.00 
0.09 
I .oo 
0.91 
0.00 
0.27 
0.00 
0.64 
0.27 
1 .oo 
0.09 
I .oo 
I .oo 
0.00 
0.00 
0.36 

1 .oooo 

1 .oooo 
1 .oooo 

0.0046 

1 .oooo 
1 .oooo 

1 .oooo 
0.0048 
1 .oooo 

1 .oooo 

0.0070 
I .oooo 

1 .oooo 
0.0001 
I .oooo 

1 .moo 

0.0001 

I .oooo 

0.0001 
0.391 5 

0.0001 

0.5388 N 584.4 0 NO 

0.0014 
0.0001 

0.0001 

0.4230 
0.9891 

0.2047 
0.0001 
0.2650 

0.0013 

0.0001 
0.6942 

0.1 669 
0.0001 
0.0001 

0.0041 

Y 
Y 

Y 

N 
N 

N 
Y 
N 

Y 

Y 
N 

N 
Y 
Y 

Y 

10.0 
187.1 

56374.7 

23.7 
746.3 

92.0 
10936.8 
328.2 

250100.0 

4541.4 
14.0 

25.0 
38138.4 
1155.0 

50.0 

0 
1 

4 

0 
0 

0 
6 
0 

0 

4 
0 

0 
7 
0 

0 

YES 
YES 

YES 

NO 
NO 

NO 
YES 
NO 

YES 

YES 
NO 

NO 
YES 
YES 

YES 

NO HIT 

NO HIT 
NO HIT 

NO HIT 
NO HIT 
NO HIT 

NO HIT 

NO HIT 

NO HIT 

NO Bkgd mrasumnnt 

NO HIT 
NO HIT 

130 1 1  0.64 0.82 1 .oooo 0.7194 N 109.5 0 NO 

Bkgd - background 

(4047-9 2IXR7-T4311.~4/11/95 411 1/95) t l o f l  e 



TAB h 4.3-12 

Number of  

Memaurcmcnb 
OU6 

Bkgd Sltc 

CESIUM- I37 
GROSS ALPHA 
GROSS BETA 
PLWONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRoNTIUM-89,90 
TRITIUM 

URANIUM-2331234 
URANIUM-235 
URANIUM-238 

URANIUM~TOTAL 

Ddcrtion Number of  POtCatlnl 
Frcqum9 Any Testa Bnrlyound Menaurement~ Chemld 

OU6 Sllppngc Quantllc cchpn t-test Slgnlfirnnt? UpperTolcRDcc Cmtcrthnn of 

Bkgd Sltc pVdue pVdue pVnluc pVduc 610) Umft (UTL~W than UTL conerm REMARK 

OU6 Background Comparison Summary of 
Stream (Baseflow) Surface Water Total Radionuclides 

(Concentration Unit: pCill) 

(1) Sample sue is too small 
pCi/l- picocuries per liter 
Bkgd - Background 

(-7-91 M m 5 - 5 2  I)(Tc7-T43 12.XI5XUI 1/95 1 I : I5 PM) Sheet .1 of 1 



Number of 
Measurements 

OU6 
Bkgd Site 

$ill - picocuries per liter 
Bkgd - background 

Detection Number of Potential 
Frequency Any Tesb Background Me.surements Chemical 

OU6 Slippage Quantile Cehan t-test S i i c a n t ?  UpperTolerance Createrthan O f  
Bkgd Site pVdue pVdue pVdue pVdue (y/n) Limit(UTL)Blm thanuTL Concern REMARK 

TABLE 4.3-13 
OU6 Background Comparison Summary of 

Stream (Baseilow) Surface Water Dissolved Radionuclides 
(Concentration Unit: pCill) 

AMERICIUM-24 1 
CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 . 

STRONTNM-89,90 
TRITlUM 
URANIUM.TOTAL 
URANIUM-233/234 
URANIUM-235 
URANIUM-238 

10 
61 
61 
36 
3 
2 
87 
56 
0 
56 
56 
56 

0 0.00 0.00 
0 0.00 0.00 
0 0.00 0.00 
I I  1.00 1.00 1 .oooo 
0 0.00 0.00 
0 0.00 0.00 
I I  1.00 1.00 1 .oooo 
0 0.00 0.00 
0 0.00 0.00 
I I  1.00 1.00 1 .oooo 
1 1  1.00 1.00 1 .oooo 
I I  1.00 1.00 1 .oooo 

NO site measurement 
NO site measurement 
NO site measurement 

NO site measumnent 
NO site measurement 

NO site measurement 
NO measurements 

I .OOOO 0.9987 N 0.792 0 NO 

0.9393 0.7552 N 2.336 0 NO 

0.0001 0.0001 Y 13.871 0 YES 
0.6625 0.5203 N 0.764 0 NO 
0.000 I 0.000 I Y 10.679 0 YES 

(4047.9 21)(R7-T4313.xLSX4/Y95 E 1 1  PM) 
elof1 



TABL 9 4.3-14 

Number of Detection Number of Potentld 
Mmaurcments Frequency Any Teata Background Meanuremcnts Chemld 

OU6 OU6 Slippage Qunntile Gehnn t-teat S l g n l k t ?  Upper Tolcrpncc Greater than of 
Bkgd Site Bkgd Site pVduc pVdue pVdue pVdue om Urnit (UTLkem thM UTL Concern REMARK 

OU6 Background Comparison Summary of 
Pond Surface Water Total Metals 

(Concentration Unit: ugn) 

ANALYTE 
ALUMINUM 
ANIlMONY 
ARSENIC 
BARlUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

44 49 
30 51 
40 51 
40 51 
34 51 
29 51 
48 51 
29 51 
36 51 
31 51 
40 47 
46 51 
41 50 
31 51 
46 51 
47 51 
'29 51 
29 51 
31 51 
37 51 
32 49 
I I  51 
28 47 
48 51 
37 51 
35 51 
31 51 
37 51 

0.91 
0.37 
0.65 
0.83 
0.38 
0.34 
1.00 
0.28 
0.44 
0.39 
0.58 
0.98 
0.71 
0.55 
0.87 
0.87 
0.21 
0.31 
0.42 
0.54 
0.38 
1 .oo 
0.36 
0.98 
0.70 
0.11 
0.42 
0.57 

0.98 
0.06 
0.41 
I .oo 
0.04 
0.22 
1 .oo 
0.12 
0.16 
0.35 
0.19 
1 .oo 
0.78 
1 .oo 
1 .oo 
1 .oo 
0.33 
0.75 
0.47 
1 .oo 
0.22 
1 .oo 
0.06 
1 .oo 
1 .oo 
0.00 
0.20 
0.49 

1.0000 
1 .oooo 
1 .oooo 
I .oooo 
1 .oooo 
1 .oooo 
1.0000 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
I .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
0.0001 
1 .oooo 

1 .oooo 
1 .oooo 

1 .oooo 1 .oooo 

1 .oooo 

1.0000 

1 .oooo 
1.0000 

0.0657 
0.9756 
0.5002 

0.0478 

1.0000 

0.0001 

0.9952 
0.9996 
I .oooo 
0.9983 
1 .oooo 
1.0000 
0.9735 
1.0000 
0.9999 
1 .oooo 
1 .oooo 
0.9995 
0.8200 
0.0655 
0.3282 
0.3482 
0.9538 
I .oooo 
0.0002 
0.9575 
1 .oooo 
0.9996 
0.0001 
0.9900 

0.9996 
1 .oooo 

N 
N 

0.9992 N 
N 
N 

0.9997 N 
N 
N 
N 
N 

0.9900 N 
N 
N 

0.0188 Y 
0.9898 N 

N 
N 
N 
Y 
N 
N 
N 

0.0001 Y 
N 

N 
N 

448.7 
727.5 

6697.9 
14.6 
73.2 

521669.0 
1942.1 
1%.6 
375.2 
385.9 

1915387.0 
7%.4 
125.0 

35266.9 
18404.9 

1.1 
197.2 
476.0 

13719.0 
16.6 

23029.6 
107.1 

27145.6 
2167.9 

794.7 
10%.5 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

30 
0 

0 
0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
YES 
NO 

NO 
NO 

NO HIT 

46 51 0.89 0.76 1.0000 1 .oooo 1 .om0 N ' 1625.9 0 NO 

(4047-9 I M a 2 S - 5 2  I)(R7-T43 14.xLsXUI 7 ~ 9 . 1 9  18 AM) Sheet 1 of 1 



Number of  lktcction 
M c ~ s u m e n t a  Frequency 

OW6 OW6 
Bkgd Site Bkgd Site 

TABLE4.3-15 
OU6 Background Comparison Summary of 

Pond Surface Water Dissolved Metals 
(Concentration Unit: ug/l) 

Number of Potential 
Any T& Background Mepsumnenta Chemlrnl 

Slippuge Qunntile Gehan 1-teat SignlflePnt? Upper Toinnnee , Greater than of 
pValue pValue pValue pVdue 6W Umit (UTLbm than UTL C o n m  REMARK ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARTUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

29 
34 
46 
21 
26 
49 
30 
27 
30 
40 
48 
41 
42 
46 
43 
22 
33 
23 
38 
27 
0 
31 
49 
44 
26 
35 
37 
45 

51 
51  
51 
51 
51  
51  
51 
51 
51  
44 
50 
50 
51 
5 1  
51 
51  
51  
51  
51 
48 
51 
50 
51  
51 
51  
51 
51  

0.31 
0.18 
0.43 
0.00 
0.00 

I .oo 
0.13 
0.07 
0.07 
0.25 
0.71 
0.22 
0.33 
0.74 
0.88 
0.27 
0.21 
0.13 
0.42 
0.19 

0.16 
I .oo 
0.80 
0.04 
0.17 
0.16 

0.18 
0.37 
I .oo 
0.06 
0.10 
I .oo 
0.18 
0.08 
0.33 
0.02 
0.96 

0.46 
I .oo 
1 .oo 
1 .oo 
0.22 
0.69 
0.53 
I .oo 
0.15 
1 .oo 
0.02 
1 .oo 
I .oo 
0.00 
0.16 
0.45 

1 .oooo 
i.oooo 
1 .oooo 
1.0000 
I .oooo 
1 .oooo 
1 .oooo 
1.0000 
1.0000 
1 .oooo 
1 .oooo 
0.5495 
1 .oooo 
0.0721 
1.0000 
1 .oooo 
1 .oooo 
1 .oooo 
0.0001 
I .oooo 

I .oooo 
0.0001 
1.0000 

1 .oooo 
1 .oooo 

I .oooo 

I .oooo 

0.0001 
0.9968 

0.0001 

0.0001 
1 .oooo 

0.9963 
0.1529 
I .oooo 
0.5000 
0.5000 
1 .oooo 
0.9959 
0.8954 
0.8347 
0.8546 
I .oooo 
0.0143 
0.3195 
0.0001 
0.6805 
0.9575 
0.8586 
0.9178 
0.0001 
0.8495 

0.8868 
0.0001 
0.9745 

0.9964 
0.9821 

N 
N 
N 
N 
N 

0.9991 N 
N 
N 
N 
N 
N 
Y 
N 
Y 

0.9943 N 
N 
N 
N 
Y 
N 

N 
0.0001 Y 

N 

N 
N 
N 

123.9 
18.0 
188.6 
5.0 
5.0 

159463.0 
2500.0 

14.8 
50.0 
26.0 

14941.5 
4.7 
%.2 

23399.8 
728.6 
4.4 

213.8 
40.0 

6911.4 
19.0 

12.5 
29793.3 
1763.4 

200.0 
50.0 
82.9 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

2 
0 
14 
0 
0 
0 
0 
28 
0 

0 

28 
0 

0 
0 
0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
YES 
NO 

NO Bkgd muuurrmcnt 

NO 
YES 
NO 

NO HIT 
NO 
NO 
NO .- 51 0.47 0.55 1.0000 0.8665 ~- . -  

Bkgd - bsckgr-d 
ugA - microgram per l i b  

I)(R7-T4> 1 %xlsX4/17/9J 9 I9 AM) e (4047.9 
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Number of 
Measurements 

OU6 

Bkgd Site 

(1) Sample size is too small 
pCi/l- picocuries per liter 
Bkgd - Background 

Potentipl Detection 
Frequency Any Tuta Background Mcnrumnents C h e m l d  

Number of 

OU6 Slippage Quantlle Gehnn t-tcat Slgnincnnt? UppcrTolcrpncc GrrPtathPn O f  

Bkgd Site pVnlue pVnlue pVnlue pVnlue &/n) Umit(UTL),,m thnnUTL Contern REMARK 

TABLE 4.3-17 
OU6 Background Comparison Summary of 

Pond Surface Water Dissolved Radionuclides 
(Concentration Unit: pCill) 

ANALYTE 
AMERICIUM-24 1 
CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM-89,90 
m 
URANIUM,TOTAL 
URANIUM-233I234 
URANIUM-235 
URANIUM-238 

3 
13 
14 
8 
2 
1 

20 
13 
0 
13 
12 

18 1.00 1.00 0.0075 0.4211 0.0104 
0 0.00 0.00 
0 0.00 0.00 
51 1 .oo 1.00 1.0000 0.9539 0.9662 
0 0.00 0.00 
0 0.00 0.00 
49 1.00 1.00 0.1697 0.9761 0.9430 
0 0.00 0.00 
0 0.00 0.00 
49 1 .oo 1.00 0.1013 0.1760 0.0640 
49 1 .oo 1.00 0.8033 0.9861 0.8972 

Y 4.708 

N 1.016 

N 2.013 

N 4.192 
N 0.7 12 

0 YES( 1) 
NO site measurement 
NO site measurement 

0 NO 
NO site measurement 
NO site measurement 

1 YES 
NO site measurement 
NO measurements 

0 NO 
0 NO 

13 48 1.00 1.00 0.0155 0.0294 0.0091 " Y  3.032 7 YES 

(4047-9 21~7-T4317.XIS)(4/2&'95 1024 AM) 



TAB 6.3-18 

Number of Detection 
Measurements Frequency 

OU6 OU6 
Bkgd Site Bkgd Site 

Slippage Quantile Gehan 
pValue pValue pValue 

OU6 Background Comparison Summary of 
Stream Sediment Metals 
(Concentration Unit: rnglkg) 

ANALYTE 
ALUMINUM 
ANTLMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMWM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALUUM 
TIN 
VANADIUM 
ZINC 

Numberof I Detection 
Measurements 

OU6 
I Frequency 

OU6 

1.oooO 0.6358 0.0705 
Bkgd I Site 

52 
59 
57 
57 
51 
59 
56 
59 
59 
59 
59 
59 
57 
59 
59 
49 
0 
57 
58 
58 
0 
54 
59 
58 
50 
0 
57 

I Bkgd I Site 

15 
15 
! 5  15 

15 
15 
15 
15 
15 
15 
15 15 

15 I5 

15 
15 
0 
I5 
I5 
15 
0 
I5 
I5 
15 
15 
15 0 

t-test 
pValue 

0.17 
0.49 
1 .00 
0.53 
0.29 
I .OO 
0.86 
0.83 
0.88 
0.80 
1 .OO 
1 .00 
0.91 
I .OO 
0.80 
0.86 
0.00 
0.88 
I .00 
0.40 
0.00 
0.48 
0.69 
0.88 
0.40 
0.00 
0.70 

Number of Potential 
Any Tests Background Measurements Chemical 

Significant? Upper Tolerance Greater than of 
@/n) Limit (UTL), than UTL Concern REMARK 

0.13 
0.93 
I .00 
0.53 
0.07 
I .OO 
0.47 
I .00 
1 .00 
0.60 
I .00 
I .oo 
0.93 
1 .00 
1 .oo 
0.27 
0.00 
0.47 
0.93 
0.13 
0.00 
0.07 
0.87 
1 .00 
0.33 
0.00 
1 .00 

I .m 
I .m 
1 .m 
1 .m 
I .oooo 
0.2027 
I .m 
1 .m 
I .m 
I .m 
I .m 
1 .m 
1 .m 
1 .m 
1 .m 
1 .m 

1 .m 
1 .m 
I .m 

I .m 
I .m 
I .m 
I .m 

1 .m 

0.8810 

0.0092 
I .m 
0.8947 

0.687 I 
0.147 I 
0.6358 

0.0436 
0.0436 

0.0100 

0.4121 
0.0007 
0.0 I97 
0.5367 
0.9908 
0.0001 
0.9998 
0.4866 
0.002 1 
0.7164 
o.ooo1 
0.0602 
0.7018 
0.0014 
0.0024 
1 .m 

0.3626 
O.ooo2 

0.8914 

0.9170 
0.0806 
0.0079 
0.8391 

0.0128 

N 
Y 
Y 
N 
N 
Y 
N 
N 
Y 
N 
Y 
N 
N 
Y 
Y 
N 

N 
Y 
N 

N 
N 
Y 
N 

Y 

60.0 
10. I 
250.8 
11.6 
3.5 

17888.3 
5 13.5 
31.1 
19.3 
36.0 

27966.4 
134.3 
41.3 
5262.0 
905.0 
0.5 

24.2 
3112.5 
3.5 

12.0 
1745.1 
294.8 
2.3 

63.4 

0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
0 

0 
0 
0 
0 

0 

NO 
YES 
YES 
NO 
NO 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
YES 
YES 
NO 

NO 
YES 
NO 

NO 
NO 
YES 
NO 

YES 

NO site measuremeni 

NO site measurement 

NO site measurement 

59 I5 0.95 1.00 1.oooO 0.0144 O.OOO5 Y 307.8 0 YES 

mgkg - m i l l i g m  per kilogram 
Bkgd - Background 

( ~ 7 - 9 1 0 - 0 0 ~ - 5 2 1 ~ 7 - T 4 3 1 8 . x L s X 4 / 5 ~ 5  1038 AM) Sheet 1 of 1 



CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM-89,90 
r n W ( 2 )  
URANIUM,TOTAL 
URANIUM-233/234 
URANnIM-235 
URANIUM-238 

Number of 
M~UltlllrntS 

I OW6 

TABLE 4.3-19 
OU6 Background Comparison Summary of 

Stream Sediment Radionuclides 
(Concentration Unit: pCi/g) 

Deteetlon Number of Potential 
Frequency Any Tah Background Mru-enh Chemkrl 

I OU6 Slippage QumUle G e h  t - M  Slpll lcmt? UpperTolmnce Cmter thm of 
BLgd I Site I Bkgd I Site ] pVdue I pValuc 1 pVdue I pVdue I who I Mmitm),,,,, I UUnuTL I Concern REMARK 
37 15 1.00 1.00 1.0000 0.3923 0.0031 Y 1 .no 0 YES 
35 15 1.00 1.00 1.0000 0.9821 0.5551 N 1.541 0 NO 
45 15 1.00 1.00 1.0000 1.0000 0.6776 N 88.058 0 NO 
43 I5 1.00 1.00 1.0000 1.0000 1.0000 N 67.337 0 NO 
45 I5 1.00 1.00 1.0000 0.0355 0.0059 Y 5.658 0 YES 
21 1 1.00 1.00 1.0000 1.0000 0.3466 N 2.216 0 N0(1) 
20 I 1.00 1.00 1.0000 1.0000 0.4344 N 4.547 0 N0(1) 
43 8 1.00 1.00 1.0000 0.5572 0.6464 N 1.087 0 NO 
42 I5 1.00 1.00 0.2632 0.0460 0.5576 Y 1047.685 I YES 
0 0 NO site measurement 
47 I5 1.00 1.00 1.0000 1.0000 0.9942 N 5.293 0 NO 
49 15 1.00 1.00 1.0000 1.0000 0.9351 N 0.212 0 NO 
36 I 5  1.00 1.00 1.0000 1.0000 0.9530 N 4.817 0 NO 

(1) Sample sue is too small 
(2) Concentration Unit pCin - picocuries per liter 
pCi/g - picocuries per gram 
Bkgd - Background 

l)(R7-T4319xLSX4/17~~ 921 AJ4) 0 (4047-9 



ANALYTE 
LLUMINUM 
W M O N Y  
iRSENIC 
IARIUM 
IERYLLIUM 
IADMIUM 
IALCIUM 
:ESIUM 
IHROMIUM 
:OBALT 
:OPPER 
RON 
.EAD 
.ITHIUM 

Gehan t-test 
p-Value p-Value 

dAGNESILJ!. 
IANGANESE 
IERCURY 
IOLYBDENUM 
flCKEL 
OTASSIUM 
ELEMUM 
ILlCON 
ILVER 
ODIUM 
TRONIIUM 
'HALLIUM 
-IN 
'ANADIUM 
3NC 

Number of Potential 
Any Tests Background Measurements Chemical 

Significant? Upper Tolerance Greater than of 
@lo) Limit (UTL), than UTL Coneern REMARK 

OU6 Background Comparison Summary of 
Pond Sediments Metals 
(Concentration Unit: mg/kg) 

Number of Detection 
Measurements F uency 

Bkgd Site Bkgd Site p-Value -Value 
20 
18 
20 
20 
16 
16 
20 
17 
18 
19 
19 
19 
19 
18 
20 
20 
15 

17 
18 
19 

15 
20 
20 
13 
19 
19 

57 
28 
57 
57 
57 
56 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
56 

56 
56 
57 

57 
57 
57 
56 
56 
57 

1.00. 
0.44 
0.90 
I .OO 
0.81 
0.88 
1.00 
I .OO 
1.00 
0.95 
1.00 
I .OO 
1.00 
I .00 
I .oo 
0.70 
1.00 

1.00 
1.00 
0.89 

0.87 
0.85 
1 .OO 
0.69 
0.95 
I .00 

I .oo 
0.39 
I .oo 
I .oo 
0.98 
0.39 
I .oo 
0.93 
I .00 
1 .00 
I .00 
I .00 
1 .OO 
0.98 
I .oo 
I .OO 
0.43 

0.70 
0.89 
0.05 

0.39 
1 .00 
I .oo 
0.39 
0.02 
I .oo 

0.4000 
0.6087 
I .oooo 
I .m 
0.3629 
0.6025 
0.7403 
I .oooo 
0.0377 
I .m 
I .m 
I .oooo 
I .oooo 
1 .oooo 
0.0785 
I .oooo 
0.7887 

0.767 1 
0.0496 
I .m 

0.0054 
I .m 
I .m 
I .oooo 
1.oooO 
0.7500 

0.3476 

0.9300 

0.9300 

0.0704 
0.8358 
0.6377 
0.9440 
0.9859 

0.0365 
0.9300 
0.9467 

0.5169 
0.0662 

0.0191 
0.5983 
0.9962 

0.6377 

0.1 135 0.2025 
0.3327 
0.5749 0.9802 
0.5577 0.8872 
0.1331 
0.991 1 
0.4400 0.7545 
I .m 
0.0172 
0.0340 0.3018 
0.0047 0.3555 
0.0235 0.8936 
0.7 1 I5 0.8849 
0.9875 
0.0001 0.0001 
0.0238 
0.9994 

0.1637 
0.0008 
I .oooo 

0.31 14 
0.01 19 0.5326 
0.8340 0.9479 
1 .oooO 
0.9953 
0.0028 0.0762 

N 29553.4 0 
N 
N 
N 
N 
N 
N 
N 
Y 
Y 
Y .-. 

Y 
N 
N 
Y 
Y 
N 

N 
Y 
N 

Y 
Y 
N 
N 
N 
Y 

55.0 1 
66.7 0 
794.9 0 
5.6 4 
8.8 I 

8094 I .3 0 
1259. I 0 
31.2 6 
35. I 0 
174.7 0 

143862.0 0 
261.1 0 
106.7 . '  0 
6328.5 0 
1993.1 0 

I .7 0 

44.3 1 
3872.2 0 
5.3 0 

11.5 19 
2610.3 0 
62 I .7 0 
13.6 0 
103.3 0 
83.0 0 

NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES' 
YES 
YES 
NO 
NO 
YES 
YES 
NO 

NO 
YES 
NO 

YES 
YES 
NO 
NO 
NO 
YES 

Not a PCOC by PI ( I )  
Not a PCOC by PJ ( I )  

NO site measurement 
Not a PCOC by Pi ( I )  

NO site measurement 

20 57 1.00 1.00 0.0001 0.0042 o.Oo01 0.0001 Y 143.0 19 YES 

( 1 )  Professional judgment based on lognormal UTL comparison. 
m&g - milligram per kilogram 
Bkgd - Background 

(4007-91W5-521 XR7-T4320.XISXM195 10:49 AM) Sheet 1 of 1 



TABLE4.3-21 
OU6 Background Comparison Summary of 

Pond Sediment Radionuclides 
(Concentration Unit: pCi/g) 

I-test 
pValue 

I Numberd I Detection I I 1 Number d Potential 
Any Tests Backgmnd Measurements Chemical 

Significant? Upper Tolerance Greater than of 
(yh) Limit (UTLkrm than UTL Concern REMARK 

Measurements I Frequency 
OU6 

ANALYTE I Bkgd I Site -1 .Bkgd I Site I pValue I p-Value I p Value 
9MERICILJM-241 I 14 48 1.00 1.00 0.0005 0.0232 O.ooO1 
CESIUM-137 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
RADIUM-226 
RADIUM-228 
STRONTIUM-89,90 
ITUTIUM ( I )  
URANIUM,TOTAL 
URANIUM-233/234 
URANIUM-235 

13 46 1.00 1.00 
15 55 1.00 1.00 
14 56 1.00 1.00 
16 47 1.00 1.00 
9 5 1.00 1.00 
9 5 1.00 1.00 
14 25 1.00 1.00 
13 41 1.00 1.00 
0 0 0.00 0.00 
16 50 1.00 1.00 
17 50 1.00 1.00 

1 .m 
0.0062 
0.0688 
0.001 8 
0.0005 
0.0005 
0.6410 
0.4298 

0.000 1 
0.2194 

0.9833 
0.0225 
0.4299 
0.0 1 34 
0.0050 
0.0275 
0.7033 
0.1 853 

0.0121 
0.07 I2 

0.9966 
0.0016 
O.ooo6 
o.ooO1 
0.0013 
0.0013 
0.0188 
0.71 IO 

0.ooO I 
0.0015 

N 3.510 0 NO 
Y 78.829 9 YES 
Y 45.966 3 YES 
Y 7.678 17 YES 
Y 1.973 0 YES 
Y 2.884 0 YES 
Y 2.649 0 YES 
N 769.750 2 NO Not a FCOC by PJ (2) 

Y 2.389 8 YES 
Y 0.248 5 YES 

NO HIT 

URANIUM-238 I 14 50 1.00 1.00 0.0016 0.0270 O.ooO1 Y 2.540 8 YES 

( I )  Concentration Unit: pCin - picocuries per liter 
(2) Professional judgment based on log-normal UTL comparison. 
pCi/g - picocuries per gram 
Bkgd - Background 

l4otl.91 1043 AM) 



- 
TABLE 4.4-1 

ANALYTES DETECTED IN SURFACE SOILS AT IHSS 167.1 (NORTH SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections -ge (4) Activity (5) 

PCOC Metals above background ( m a g )  
Calcium 9.34E+03- 24 2 8.3% 1.08E+04 - 1.32E+04 1.20E4-04 

2.03E4-01 Cobalt 1.64Ei-01 24 1 4.2% 2.03E4-01 
25.0% 5.45E+01 - 6.01E+01 5.8 1E4-0 1 Lead 4.96EMl 24 6 

1.30E-0 1 1.30E-0 1 Mercury 1.27E-01 24 1 4.2% 
2.06E+01 2.06E4-01 Nickel 1.97E+01 24 1 4.2% 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 3.90E-02 24 2 8.3% 3.93E-02 - 1.15E+00 5.93E-01 
Gross alpha 2.88E+01 24 2 8.3% 3.30Ei-01 - 5.79E+01 4.56E4-01 
Plutonium-239/240 9.40E-02 22 - 5  22.7% l.OOE-O1 - 1.85E4-00 4.62E-01 

Other Parameters (mgkg) 
Total Organic Carbon NIA 24 24 100.0% 7.52E+03 - 2.03E+04G 1.53E+04 

Locations: SS600592, SS600492, SS600692, SS600992, SS601792, SS601692, SS601592, SS602392, SS602492, SS601492, SS601892, 
SS602292, SS601992, SS602592, SS602692, SS600792, SS600892, SS601092, SS601192,77192, SS601392, SS601292, SS602192, SS602092. 

Note: Analytical data is reported in scientific notation. 
(1) The\ Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) G qualifier for inorganics indicates a native analyte reported at greater than four times the spike added concentration.. 
( 5 )  The calculation for the mean concentration includes G qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the Januaq 15, 1994 cutoff. 

concentratiodadvity range, and mean concentration refer only to results exceeding the BSL. 

mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 
( ~ 7 - 9 1 ~ 5 2 1 ) ~ 7 - T ~ 1 ~ ~ ) ( 4 / 1 9 ~ 5  Ilm AM) Sheet 1 of 1 



TABLE4.4-2 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 167.3 (HISTORICAL SOUTH SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections -ge (4) Activity (5) 

PCOC Metals above background (mgkg) 
Calcium 9.34EtO3 8 1 12.5% 1.33E4-04 1.33E+04 

5.80Ei-01 
1.19E+02 Zinc 7.14Ei-01 

Lead 4.96Ei-O 1 8 8 100.0% 4.97E+01 - 6.8%+01 
8 1 12.5% 1.19E+02 

PCOC Radionuclides above background (PCilg) 
Americium-24 1 
Plutoni~m-23 9/240 

Otber Parameters (mgkg) 
Total Organic Carbon 

3.90E42 7 6 85.7% 4.44E-02 - 6.41E-02 5.35E-02 
9.40E-02 4 4 100.0% 1.5%41 - 2.95E-01 2.04E-01 

N/A 8 8 100.0% 1.61Ei-04 - 1.74EM4G 1.69E+04 

I Locations: SS605392, SS605492, SS605592, SS605692, SS605792, SS605892, SS605992, SS606092. 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) G qualifier for inorganics indicates a native analyte reported at greater than four times the spike added concentration. 
(5 )  The calculation for the mean concentration includes G qualified data. Real and duplicate sample results have been averaged. 

mg/kg - milligrams per kilogram 
N/A = Not Applicable 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 

not received at RFEDS by the January 15,1994 cutoff. 

concentrationtactivity range, and mean concentration refer only to results exceeding the BSL. 

Sheet 1 of 1 



TABLE 4.4-3 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 143 (OLD OUTFALL AREA) 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections -ge (4) Activity (5) 

Semivolatile Organic Compounds (pglkg) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k) fluoranthene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno( 1,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PCOC Metals above background (mglkg) 
Nickel 
Vanadium 
Zinc 

PCOC Radionuclides above background @Ci/g) 
Plutonium-2391240 

Other Parameters (mglkg) 
Total Organic Carbon 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.97€+01 
4.37Ei-01 
7.14Ei-01 

9.40E-02 

NIA 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

4 

4 

2 
2 
3 
3 
4 
3 
3 
4 
2 
3 
2 
1 
4 
2 
2 
1 
4 
4 

2 
1 
1 

2 

4 

50.0% 
50.0% 
75.0% 
75.0% 
100.0% 
75.0% 
75.0% 
100.0% 
50.0% 
75.0% 
50.0% 
25.0% 
100.0% 
50.0% 
50.0% 
25.0% 
100.0% 
100.0% 

50.0% 
25.0% 
25.0% 

50.0% 

100 .O% 

1.80EM2J - 5.10E+02 
2.40E+02J - 6.60€+02 
1.40E+02J - 1.80E+03 
9.20EMlJ - 2.30E+03 
2.85E+02J - 3.20€+03 
6.00EMlJ - 8.908+02 
1.20E+02J - 1.20€+03 

2.40EM2J - 4.50E+02J 
1.40E+02J - 2.20€+02 
1.70E+02J - 1.60E+03J 
9.00E+01J - 2.OE+02J 

8.50EMlJ 
2.20E+02J - 3.10€+03 
7.70ENlJ - 2.40E+02J 
3.60E+02J - 9.20€+02 

1.20€+02 J 
1.50E+02J - 1.80€+03 
1.50EM2J - 2.90E+03 

1.98€+01 - 2.03E+01 
4.55E4-01 
8.54EMl 

2.62E-01 - 5.18E-01 

1.73E+03 - 2.38E+04 

3.45E+02 
4.50E+02 
8.83 EM2 
1.12Ei-03 
1.24€+03 
4.33E+02 
5.97E+02 
3.16€+02 
1.80Ei-02 
8.27E4-02 
1.45E+02 
8.50E+01 
1.19€+03 
1.598+02 
6.2 5EM2 
1.20E4-02 
7.38E+02 
1.08E+03 

2.00E+01 
4.5584-01 
8.54€+01 

3.90E-01 

8.14E+03 

Locations: SS600092. SS600 192. SS600292, SS600392 



TABLE4.4-3 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 143 (OLD OUTFALL AREA) 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the suni of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at the RFEDs by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg - micrograms per kilogram 
mgkg - milligrams per kilogram 
NIA = Not Applicable 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 
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TABLE4.4-4 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 156.2 (SOIL DUMP AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concent ration 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) or Activity (5) 

PCOC Metals above background (mgkg) 
Antimony 
Calcium 
chromium 
Copper 
Iron 
Magnesium 
Mercury 
Nickel 
Strontium 
Vanadium 
Zinc 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 
Gross alpha 
Plutonium-239/240 

Other Parameters (mgkg) 
Total Organic Carbon 

3.51E-I-01 
9.34EM3 
2.00E+01 
2.02E+01 
2.18E+04 
4.95Ei-03 
1.27E-0 1 
1.97E+01 
6.30EtOl 
4.37E+01 
7.14Ei-01 

3.90E-02 
2.88Ei-01 
9.40E-02 

N/A 

21 
22 
22 
22 - 
22 
22 
22 
22 
22 
22 
22 

21 
21 
21 

22 

2 
22 
1 
4 -  
1 
2 
1 
4 
18 
8 
1 

13 
1 
8 

22 

9.5% 
100.0% 
4.5% 
18.2% 
4.5% 
9.1% 
4.5% 
18.2% 
8 1.8% 
36.4% 
4.5% 

61.9% 
4.8% 
38.1% 

100.0% 

3.89€+01 - 4.36E+01 
9.58€+03 - 5.99E+04 

2.38EM 1 

2.29E+04 

1.40E-0 1 

2.06€+01 - 3.17E+01 

5.44E+03 - 5.80EM3 

1.97€+01 - 2.12E+01 
6.31EMlE - 2.55E+02 
4.40E+01 - 6.51E+01 

7.23E+01 

4.18E-02 - 3.01E-01 
3.53EM 1 

9.71E-02 - 1.85Ei-00 

1.87E+03 - 2.15E+04G 

4.13Ei-01 
2.4 1 EM4 
2.38E+01 
2.40E+01 
2.29E4-04 
5.62E+03 
1.40E-0 1 
2.06Ei-O 1 
9.06E+O 1 
4.96E+01 
7.23E+01 

1.09E-0 1 
3.53Ei-O 1 
3.99E-01 

5.12Ei-03 

Locations: SS602892, SS602992, SS606792,SS606892, SS606992, SS607092, SS607 192, SS607292, SS607392, SS607492, SS607592, 
SS607692, SS607792, SS607892, SS607992, SS608092, SS608192, SS608292, SS608392, SS608492, SS608592, SS608692. 

Note: Analytical data is reported in scientific notation. 

a! t 1 of2 
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TABLE 4.4-4 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 156.2 (SOIL DUMP AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) or Activity (5) 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) G qualifier for inorganics indicates a native analyte reported at greater than four times the spike added concentration. 
(5) The calculation for the mean concentration includes G qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

m a g  - milligrams per kilogram 
N/A - Not Applicable 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of concern 
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TABLE 4.4-5 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 216.1 (EAST SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Activity (5) 

PCOC Metals above background (mgkg) 
Calcium 9.34E+03 6 3 50.0% 1.10€+04 - 1.64E+04 1.34E+04 
Lead 4.96E+01 6 1 16.7% 5.71€+01 5.71€+01 
Strontium 6.30EMl 6 1 16.7% 7.30EMl 7.30Ei-01 

PCOC Radionuclides above background @Ci/g) 
1.36B-0 1 Americium-24 1 3.90B-02 6 6 100.0% 5.82E-02 - 1.92E-01 
1.08Ei-02 Gross alpha 2.88EMl 6 2 33.3% 2.97E+01 - 1.86€+02 

Gross beta 4.33€+01 6 1 16.7% 4.38€+01 4.38Ei-01 
3.77B-01 - 7.58E-01 4.85E-01 Plutonium-239/240 9.40E-02 4 4 100.0% 

Other Parameters (mgkg) 
Total Organic Carbon N/A 6 6 100.0% 1.14E+04 - 1.71E+04G 1.50E+04 

Locations: SS608792, SS608892, SS608992, SS609092, SS609192, SS609292. 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) *'Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Numbex of detections, percent detections, 

(4) G qualifier for inorganics indicates a native analyte reported at greater than four times the spike added concentration. 
( 5 )  The calculation for the mean concentration includes G qualified data. Real and duplicate sample results have been averaged. 

pCi/g - picocuries per gram 
N/A - Not Applicable 
PCOC - Potential Chemical of Concern 

or data not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodadvity range, and mean concentration refer only to results exceeding the BSL. 

mgkg - milligrams per kilogram \ 
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TABLE 4.4-6 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 141 (SLUDGE DISPERSAL AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSW)  Samples (2) Detections (3) Detections Range Activity (4) 

PCOC Metals above background (mg/kg) 
CalCiUm 
chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mercury 
Nickel 
Silver 
sodium 
Strontium 
Vanadium 
Zinc 

PCOC Radionuclides above background @CY@ 
Americium-24 1 

. Gross alpha 
Gross beta 
Plutonium-23 9/240 

9.34E+03 
2.00Ei-01 
1.64E+01 
2.02E+01 
2.18E+04 
4.%E+Ol 
4.95Ei-03 
1.27E-01 
1.97Ei-01 
7.12E+00 
7.11E+02 
6.30Ei-O 1 
4.37Ei-01 
7.14Ei-01 

3.90E-02 
2.88E+01 
4.33E4-01 
9.40E-02 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

21 
39 
30 
32 

24 
1 
2 
17 
3 
2 
4 
2 
3 
3 
3 
6 
3 

20 

21 
1 
2 
31 

60.0% 
2.5% 
5.0% 

42.5% 
7.5% 
5.0% 
10.0% 
5.Ph 
7.5% 
7.5% 
7.5% 
15.0% 
7.5% 
50.0% 

100.0% 
2.6% 
6.7% 
96.9% 

9.52E+03 - 2.30E+04 
2.06EM1 

1.86E+01- 1.88E+01 
2.03E+01 - 6.16E+01 
3.29EW - 3.46E+04 
5.08E+01 - 6.20E+01 
6.838+03 - 1.14E+04 
1.30E-01- 3.40E-01 
1.97E+01 - 2.25EM1 
7.80E+00 - 5.27E+01 
l.l5E+03 - 1.65EM3 
6.31E+01- 1.04E+02 
6.72E+01 - 7.59E+01 
7.26E+01 - 6.5OE+02 

2.53E-01 - 1.84E+00 
1.46E+02 

6.09EMl - 7.17E+01 
1.42E-01 - 1.04E+01 

1.28EW 
2.06E+01 
1.87Ei-01 
3.16Ei-01 
3.39Bi-04 
5.64Ei-01 
9.83EM3 
2.35E-01 
2.11EMl 
2.3 1EMl 
1.36E+03 
7.69Ei-01 
7.29Ei-01 
1.28E+02 

6.51E-01 
1.46Bi-02 
6.63E+01 
1.57EW 

Other Analytes above background (mgkg) 
Nitrate 5.76E+00 35 1 2.9% 6.62E+00 6 .62Em 

Locations: SS609792, SS609892, SS609992, SS610492, SS610592, SS610692, SS611192, SS611292, SS611392, SS612092, SS612192, 
SS612892, SS612992, SS613092, SS613192, SS613292, SS613392, SS613492, SS613592, SS613692, SS613792, SS613892, SS613992, 
SS614092, SS614192, SS614292, SS614392, SS614492, SS614592, SS614692, SS614792, SS614892, SS614992, SS615092, SS615192, 
SS615292, SS620792, SS620892, SS620992, SS62 1092. 

Note: Analytical data is reported in scientific notation. 
( ~ 7 - 9 l ~ 2 ~ - S 2 1 ~ H S l 4 l S . ~ ~ ~ l 7 ~ - S  I0:20 AM) Sheet 1 of 2 



I TABLE 4.4-6 

! ANALYTES DETECTED IN SURFACE SOILS AT IHSS 141 (SLUDGE DISPERSAL AREA) 

Concentration Mean 
I Number of Number of Percent or Activity Concentration or ~ 

I 
I Analyte BSL(1) Samples (2) Detestions (3) Detections Range Activity (4) 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
. (2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

not received at RFEDS by January 14, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
(3) For metals and radionuclides, only FCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) Real and duplicate sample results have been averaged. 

mg/kg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 

a t  2 of2 



TABLE4.4-7 
ANALYTES DETECTED IN SURFACE SOILS AT IHSS 165 (TRIANGLE AREA) 

Concentration Meall 
Number of Number of Percent or Activity Concentration or 

Analyte BSUU Samples (2) Detections (3) Detections -w4) Activity (5) 

PesticideslPCBs (Irgkg) 
Arwlor-1254 

PCOC Metals above background (mglkg) 
Calcium 
chromium 
Lead 
Nickel 
Zinc 

PCOC Radionuclides above background @Cd@ 
Americium-24 1 
Gross alpha 
Gross beta 
Pl~toN~m-23 91240 

Other Parameters (mgkg) 

NIA 

9.34E+03 
2.00E+01 
4.%E+01 
1.97E+01 
7.14E41 

3.90E-02 
2.88EM1 
4.33E+ol 
9.40E42 

15 

15 
15 
15 
14 
15 

12 
14 
14 
14 -.- - -  

1 

4 
1 
1 
1 
5 

11 
4 
1 

12 

6.7% 

26.7% 
6.7% 
6.7% 
7.1% 
33.3% 

91.7% 
28.6% 
7.1% 
85.7% 

4.25E+02 

1.02EW4 - 3.94E+04 
3.51E+01 
5.14ENl 
2.09E+01 

7.4=+01 - 1.17Ei-02 

6.71E-02 - 3.24E+00 
2.97E+01 - 4.08E+01 

4.63Ei-01 
9.458-02 - 1.52E+01 

4.25EM2 

I .93E+04 
3.5 1EM 1 
5.14E+01 
2.09Ei-O 1 
8.82EM1 

1.34E+00 
3.47f3-01 
4.63E-t-01' 
2.76Ei-00 

Total Organic Carbon NIA 15 15 100.0% 1.03Ei-03 - 1.83E+04G 7.02Ei-03 

Locations: SS603092, SS603 192, SS603292, SS606192, SS606292, SS606392, SS606492, SS606592, SS606692, SS620092, SS620 192, SS620292, SS620392, 
SS620492, SS620592. 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample site, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) G qualifier for inorganics indicates a native analyte reported at greater than four times the spike added concentration. 
( 5 )  Real and duplicate sample results have been averaged. 

not received at RFEDS by the J a n q  15,1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
NIA = Not Applicable 
pCdg = picocuriedgram 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 I 
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TABLE 4.4-8 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.1 (POND A-1) 

Concent ration Mea0 
Number of Number of Percent or Activity Concentration or 

Analyte B S W  Samples (2) Detections (3) Detections rnge(4) Activity (5) 

Semivolatile Organic Compounds @g/kg) 
Bis(2ethylhexyl)phthalate NIA 2 2 100.0?? 6.70E+01J - 1.30E+02J 9.90Ei-01 

1.12E+02 
Phenanthrene NIA 2 1 50.0?? 8.10E-tOl 8.10E+01 

7.80EM1 

Fluoranthene NIA 2 2 100.0?? 9.30EWlJ - 1.30E+02J 

Pyrene NIA 2 2 100.0% 6.40EWlJ - 9.20EMlJ 

PCOC Metals above background (mg/kg) 
Calcium 9.34E+03 2 2 100.0?? 1.10E+04 - 1.32EM4 1.21EW 
Mercury 1.27E-01 2 1 50.00h 1.30E-O 1B 1.30E-0 1 
Zinc 7.14E+01 . 2 2 100.0% 8.03EMl- 2.93E+02 1.87EM2 

PCOC Radionuclides above background (pCi/g) 
Plutonium-23 91240 9.40E-02 2 2 100.0?? 5.98E-01 - 3.64BW 2.12EW 

Locations: SED65092 and SED65 192 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standaid deviations. 
(2) “Number of Samples” may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detdons, percent detections, 

(4) J qualifier represents estimated result and B qualifier for metals represents estimated result. 
( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFXDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
NIA = Not Applicable 
pCi/g = picocuries per gram 

= Potential Chemical of Concern 
52l)(lHSl42lD.XLSXYl7i95 10:27 Ahf) I .,,of1 



TABLE 4.4-9 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.2 (POND A-2) 

~~ ~~ 

Concent ration Meall 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

Semivolatile Organic Compounds (Ira@ 
Bis(2ethylhexyl)phthalate NIA 2 2 100.0% 8.70Ei-01J - 9.10EMlJ 8.90Ei-01 
Fluoranthene NIA 2 1 50.0% 6.20E+01 J 6.20Ei-01 

PesticidedPCBs (Irgkg) 
delta-BHC NIA 2 

PCOC Metals above background (mglkg) 
Calcium 9.34E+03 2 
Iron 2.18E+04 2 
Mercury 1.27E-01 2 

50.0% 1.30E+01 1.30Ei-01 

50.0% 1.34E+04 1.34Bi-04 
50.0% 2.23Ei-04 2.23E+04 
50.0?! 1.80E-0 1B 1.80E-0 1 

Nickel 1.97Ei-01 2 1 50.0% * 2.52Ei-01 2.52Ei-01 
Strontium 6.30Ei-01 2 1 50.0% 6.97Ei-01 6.97Ei-01 
Zinc 7.14E+O 1 2 1 50.0% 1.89Ei-02 1.89E+02 

PCOC Radionuclides above background (pCi/g) 
Plutonium-2391240 9.40E-02 2 2 100.0% 2.85Ei-00 - 4.44EW 3.65Ei-00 

Locations: SED65292 and SED65392 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for metals represents estimated result. 
( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
NIA = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical ofConcern 
(ao47-91~~~2I~HS1422D.)[LSXyl7/9~ 1027 Ahfl Sheet 1 of 1 



TABLE 4.4-10 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.3 (POND A-3) 

Concentration Mean 
Concentration or Number of Number of Percent or Activity 

Analyte BSUl) Samples (2) Detections (3) Detections rnge(4)  Activity (5) 

Semivolatile Organic Compounds (CIgkg) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 9 

Bis(2ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Indene( 1,2,3d)pyrene 
Phenanthrene 
Pyrene 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

PCOC Metals above background (mg/kg) 
CalCiUm 9.34EM3 
Copper 2.02E4-01 
Mercury 1.27E-0 1 
Nickel 1.97EM 1 
Zinc 7.14EM1 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 3.90E-02 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
1 
2 
1 
1 
1 
2 
2 
1 
2 
2 

2 
1 
1 
2 
2 

2 

100.0% 
50.0% 
100.0% 
50.0% 
50.0% 
50.00/0 
100.0% 
100.0% 
50.0% 
100.0% 
100.0% 

100.0% 
50.00/0 
50.0% 
100.0% 
100.0% 

100.00? 

5.1OEMlJ - 1.90EM2J 
2.60EM2 J 

l.lOEtO2J 
1.70EM2J 
3.50EM2J 

1.10E+02J - 4.00EM2J 

7.40EMlJ - 2.30EM2J 
1.90EM2J - 5.60+02 

1.10E+02J 
9.40EMlJ - 2.90EM2J 
1.20EM2J - 3.70E+02J 

9.92EM3 - 1.24EM4 
2.28E+01 
1.50E-01 

1.21Ei-02 = 1.64EM2 
1.97EM1- 2.06ENl 

2.50E-01 - 3.27E-01 

1.21EM2 
2.60EM2 
2.55E+02 
1.10EM2 
1.70EM2 
3.50EM2 
1.52EM2 
3.75EM2 
1.10EM2 
1.92EM2 
2.45Ei-02 

1.12EM4 
2.28E+01 
1.50E-01 
2.02Ei-O 1 
1.43EM2 

2.88E-0 1 
PlutoNum-239/240 9.40E-02 2 2 100.0% 5.28E-01 - 7.26E-01 6.27E-01 

Locations: SED65492 and SED65592 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
of Samples" may be less than the number of total samples result of inadequate sample size, validation rejection code, or data 

the January 15, 1994 cutoff. 



TABLE 4.410 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.3 (POND A-3) 

Concentration Mean 
Number of Number of Pement or Activity Concentration or 

Analyte BSL(1) Samples (2) Detec t io~  (3) Detections -&4) Activity (5) 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries -per gram 
PCOC = Potential Chemical of Concern 

(4047-9 I o-oO2s52 l)(lHSl423D.XL.S)(Yl7/95 1028 AM) 
Sheet 2 of 2 



TABLE 4.4-1 1 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.4 (POND A-4) 

Concentration Mean 
Number of Number of Percent or Activity Concent ration or 

Analyte BSUU Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 

Semivolatile Organic Compounds @g/kg) 
Bis(2ethylhexyl)phtate N/A 2 2 100.0% 7.15EMlJ - 1.00EM2J 8.58EM1 
Fluoranthene N/A 2 2 100.0% 9.50EMlJ - 1.40EM2J 1.18EM2 
Phenanthrene N/A 2 1 50.0% 5.90EM 1 J 5.90Ei-01 
Pyrene . N/A 2 1 50.0% 7.85EMlJ 7.85EM 1 

PCOC Metals above background (mg/kg) 
Zinc 7.14EM1 2 1 50.0% 7.27EM1 7.27EM1 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 3.90E-02 2 2 100.0% 1.85E-01 - 4.37E-01 3.11E-01 
Plutonium-239/240 9.40E-02 2 2 100.0% 1 .03Em - 1 .37Em 1 .20Em 

Locations: SED65692 and SED65792 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Lwel (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifer represents estimated result. 
(5) The calculation for the mean concentration includes all J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentration/activity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCVg = picocuries per gram 

Potential Chemical of Concern 
5-52l~HSl424D.kLS)(YI7/95 1029 AM) 



TABLE 4.4-12 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.5 (POND B-1) 

Concentration Mea0 
Numberof Numberof Pement or Activity Concentration or A 

Analyte BSW)  Samples (2) Detections (3) Detections .. Range(4) Activity (5) 

Semivolatile Organic Compounds (peg) 
Acenapthene 
Anthracene 

' Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)pery lene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
Indene( 1,2,3 4)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

PCOC Metals above background (mglkg) 
Calcium 9.34E4-03 
Iron 2.18E+04 
Nickel 1.97E4-01 
Strontium 6.30E4-01 
Zinc 7.14E4-01 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 3.908-02 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
1 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 

2 
1 
1 
1 
2 

2 

100.0% 
50.0% 
100.0% 
50.0% 
100.0% 
100.0% 
100.0% 
100.0?? 
100.0% 
50.0% 
100.0% 
100.0% 
100.0?? 

100.0?? 
50.0% 
50.0% 
50.0% 
100.0% 

100.0% 

9.80EMlJ - 1.22EW2J 
1.70E4-02J 

2.30E4-02 J 
2.00E4-02 J -.2.25E+02 

2.80E4-02J - 3.40EM2J 
1.00EM2J - 1.40EM2J 
9.80EMlJ - 1.30EM2J 
2.30EM2J - 2.65E+02J 
6.30E4-02 - 6.90E+02 

1.30E+02J 
8.00EMlJ - 1.20EM2J 
5.50E4-02J - 6.10EM2 
4.30EM2J - 4.95EM2J 

1.10EM2 
1.70EM2 
2.13EM2 
2.30EM2 
3.10EM2 
1.20Ei-02 
1.14EM2 
2.48Ei-02 
6.60E4-02 
1.30EM2 
1.00EM2 
5.80EM2 
4.63EM2 

i 

1.51E4-04 - 1.55EM4 1.53Ei-04 
3.24Ei-04 3.24Ei-04 

2.64EM1 2.6484-01 
7.37EM1 7.37Ei-01 

1.91EM2 - 2.86EM2 2.39EM2 

7.93E-01 - 1.29E+00 1.04EtOO 
Plutonium-2391240 9.40E-02 2 2 100.0% 7.28E-01 - 9.75E-01 8.52E-01 

Locations: SED65892 and SED65992 

Note: Analytical data is reported in scientific notation. 

Sheet 1 of 2 



TABLE 4.4-12 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.5 (POND B-1) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rwzd4) Activity (5) 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard d&ations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes Jqualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concenmtiodactivity range, and mean concentration refer only to results exceeding the BSL. 

- 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 



TABLE 4.4-13 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.6 (POND B-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSUV Samples (2) Detections (3) Detections rnge(4) Activity (3 

Semivolatile Organic Compounds @g/kg) 
Diethyl phthalate N/A 2 1 50.0% 4.60Ei-02J 4.60Ei-02 

PCOC Metals above background (mg/kg) 
Calcium 9.34Ei-03 -- 2 1 50.0?? 1.44Ei-04 1.44Ei-04 
Strontium 6.30Ei-01 2 1 50.0?? 9.24Ei-0 1 9.24Ei-01 
Zinc 7.14E+01 2 1 50.0% 8.90Ei-01 8.90Ei-01 

PCOC Radionuclides above background @Cilg) 
Americium-24 1 3.90E-02 1 1 100.0?? 3.68E-0 1 3.68E-01 
Plutonium-239/240 9.40E-02 2 2 100.oo/a 8.51E-01 - 1.25E+00 1.05E+00 

Locations: SED66092 and SED66192 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only FCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes all J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the Janua~y 15, 1994 cutoff. 

mncentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

Clgflrg = micrograms per kilogram 
m@kg = milligrams per kilogram 
NIA = Not Applicable 
pCi/g = picocuties per gram 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 



TABLE 4.4-14 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.7 (POND B-3) 

Concentration Meall 
Number of Number of Percent or Activity Concentration or 

Aaalyte J J S W  Samples (2) Detections (3) Detections Range Activity (4) 

PCOC Metals above background (mglkg) 
Calcium 9.34E+03 2 1 50.00/0 1.07EM4 1 .OEM4 
Zinc 7.14Ei-01 2 1 50.00/0 8.91Ei-01 8.91Ei-01 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 3.90E-02 2 2 100.0% 3.95E-01 - 6.73E-01 5.34E-01 
PlutoNum-239/240 9.40E-02 2 2 100.0% 7.28E-01 - 1.30+00 1.02E+00 

_ _  

Locations: SED66292'and SED66392 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) The calculation for the mean concentration includes all qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January IS, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 



TABLE 4.4-15 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge (4 )  Activity (5) 

Semivolatile Organic Compounds @g/kg) 
Acenapthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k) fluoranthene 
Chrysene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3cd)pyrene 
Phenanthrene 
Pyrene 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

PCOC Metals above background (mg/kg) 
Calcium 9.34EM3 
Strontium 6.30EM1 
Zinc i . 14~+01  

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 3.90E-02 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2' 

2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
1 
1 

2 

50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 
50.0% 

100.0% 
50.0% 
50.0% 

100.0% 

1.10EM2J 
1.30EM2J 
2.80EM2J 
3.80Ei-025 
5.00Ei-02 
1.50EM2 J 
1.80EM2J 
3.50EM2J 
9.00EM2 
8.00EM 1 J 
1.90EM2J 
7.20EM2J 
6.10EM2J 

1.71EM4 - 2.41EM4 
8.28EM1 
1.03EM2 

7.46E-02 - 3.27E-01 

1.10EM2 
1.30EM2 
2.80EM2 
3.80E+02 
5.00E4-02 
1.50EM2 
1.80EM2 
3.50EM2 
9.00E+02 
8.00EM1 
1.90EM2 
7.20EM2 
6.10EM2 

2.06EM4 
8.28EM1 
1.03E+02 

2.01E-01 
Plutonium-239/240 9.40E-02 2 2 100.0% 1.48E-01 - 3.10EM0 1.62EM0 

Locations: SED66492 and SED66592 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(~7-91~JZI)(WI428D.XLS)(S/18~ 8:13 AM) 
not received at RFEDS by the January 15, 1994 cutoff. 

Sheet 1 of 2 



TABLE 4.415 
ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge (4 )  Activity (5) 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per /gram 
PCOC = Potential Chemical of Concern 



TABLE 4.4-16 
,ANALYTES DETECTED IN SURFACE SOILS (DRY SEDIMENTS) AT IHSS 142.9 (POND B-5) 

I Locations: SED66692 and SED66792 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) The calculation for the mean concentration includes all qualified data. Real and duplicate sample results have been averaged. 

I 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

Concentration Mea0 
Number of Number of Percent or Activity Concentration or 

Analyte B S W  Samples (2) Detections (3) Detections Range Activity (4) 

PCOC Metals above background (mglkg) 
Calcium 9.34E+03 2 1 50.0% 1.59E+04 
Strontium 6.30Ei-01 2 1 50.0% 7.32E+01 
Zinc 7.14E+01 2 1 50.0% 1.10Ei-02 

lf59E+04 
7.32E+01 
1.10Ei-02 

PCOC Radionuclides above background @Ci/g) 

Plutonium-239/240 9.40842 1 1 100.0% 2.08E-0 1 
9.22E-02 
2.08E41 

Americium-24 1 3.90E-02 2 2 100.0% 6.27E-02 - 1.22E-01 

mg/kg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 
.-. 



TABLE4.5-1 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 166.1 (TRENCH A) 

I 

Concent ration 
Number of Number of Percent or Activity Mean Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Activity (5) 

Volatile Organic Compounds ( j~g/kg)  
2-Butanone N/A 46 9 19.6% 3.00EMOJ - 4.50EM1 1.80EM 1 
4-Methyl-2-pentanone N/A 46 2 4.3% 1.00EMOJ - 2.00EMOJ 1.50EM0 
Acetone NIA 46 4 8.7% 1.60EM1 - 2.00E+O1 1.80EM1 
Benzene N/A 46 1 2.2% 6.00E+OOBJ 6.00Ei-00 

2.00Ei-00 Chloroform N/A 46 1 2.2% 2.00EMOJ 
Toluene N/A 46 43 93.5% 1.00E+OOJ - 4.60EM1 6.00EM0 
Trichloroethene N/A 46 6 ' 13.0% 6.00EMOJ - 2.10EM1 1 .WEM 1 

PCOC Metals above background (mg/kg) 
Barium 2.89EM2 16 3 18.8% 3.54E+02 - 5.51BM2 4.40EM2 
Calcium 3.94Ei-04 16 4 25.0% 3.94EM4 - 7.24E+O4 4.9 1 EM4 
chromium 6.82EM1 16 1 6.3% 1.30EM2 1.30EM2 

PCOC Radionuclides above background @Ci/@ 
PlutoNum-239/240 1.80E-02 10 1 10.0% 2.60E-02J 2.60E-02 
Uranium-235 1.14E-01 16 1 6.3% 1.30E-O 1 J 1.30E-01 

Locations: 66892,66992,67092,67192,67292,67392,67492,68292 

Note: Analpcal data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample, and B qualifier for metals represents estimated result. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 



TABLE 4.51 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 166.1 (TRENCH A) 

Concentration 
Number of Number of Percent or Activity Meao Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections b g e ( 4 )  Activity (5) 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuries per gram 
PCOC = Potential Chemical of Concern 

I 
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TABLE 4.5-2 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 166.2 (TRENCH B) 

I Concentration Meah 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rwze(4) Activity (5) 
- 

Volatile Organic Compounds (Irgfl<g) 
2-Butanone NIA 43 14 32.6% 1 .OOE+O 1 J - 1.60Ei-03 5.74Ei-02 
Methylene chloride NIA 43 1 2.3% 5.40EM 1 B 5.40Ei-01 
Toluene N/A 43 34 79.1% 2.00EMOJ - 4.00Ei-02 1.14EM2 

PCOC Metals above background (mglkg) 
Barium 2.89EM2 14 4 28.6% 3.32Ei-02 - 7.08EM2 5.02Ei-02 
Calcium 3.94Ei-04 14 1 7.1% 6.71€+04 - 6.71Ei-04 

PCOC Radionuclides above background @Cud 
Americium-24 1 1.20E-02 8 1 12.5% 1.60E-02J 1.60E-02 

1.20E-01 Uranium-235 1.14E-01 14 1 7.1% 1.20E-0 1 J 

Lacations: 67592,67692,67792,67892,67992,68092,68192,77392 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

mgkg = milligramsflulogram 
pgkg = micrograms/kilogram 
pCilg = picocuriedgram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

@!! t l o f l  



TABLE453 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 166.3 (TRENCH C, WEST) 

I ~~ 

. Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Activity (5) 

Volatile Organic Compounds (pgkg) 
2-Butanone NIA 35 2 5.7% 8.20E4-01 - 1.40E+02 1.11Ei-02 
Styrene NIA 35 1 2.9% l.OOE+OOJ 1.00E+00 
Toluene NIA 35 33 94.3% 1 .OOE+OOJ - 2.30E+02J 3.30Ei-O 1 

PCOC Metals above background (mglkg) 
Barium 2.89E+02 12 1 8.3% 2.97Ei-03 2.97E+03 
Calcium 3.94B+04 12 7 58.3% 4.21€+04 - 1.31E+05 9.97€+04 
Strontium 2.10Ei-02 12 3 25.0% 2.48B+02 - 2.64E+02 2.57Bi-02 

I PCOC Radionuclides above background (pCilg) 
Americium-24 1 1.20E-02 13 2 15.4% 1.50E42J - 2.29E-02 1.89E42 

4.68E42 PlutoNum-239I240 1.80E42 10 3 30.0% 2.55B-02 - 8.55B-02 

Locations: 68392,68492,68592,68692,68792,68892 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
NIA = Not Applicable 
pCi/g = picocuries per /gram 
PCOC = Potential Chemical of Concern 

I 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

: Sheet 1 of 1 



TABLE4.5-4 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 166.3 (TRENCH C, EAST) 

.Concentration Mean 
Number of Number of Percent or  Activity Concentration or  

Analyte BSL(1) Samples (2) Detections (3) Detections rnge (4 )  Activity (5) 

Volatile Organic Compounds @ f i g )  
2-Butanone NIA 27 5 18.5% 1.40Ei-Ol - 9.7OEM2 4.66E4-02 
Benzene NIA 33 1 3.0% l.OOE+OOJ 1.00Ei-OO 
Toluene NIA 33 33 100.0% 5.00Ei-OOJ - 5.90EM2 6.10Ei-0 1 

PCOC Metals above background (mglkg) 
6.47E+02 Barium 2.89E+02 10 1 10.0% 6.47E+02 

Calcium 3.9484-04 10 5 50.0% 4.07E4-04 - 8.24EN4 5.8984-04 
Strontium 2.10EM2 10 1 10.0% 2.5OEM2. 2.50E+02 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 1.20E-02 8 1 12.5% 1.90E-02 J 1.90E-02 
Plutonium-2391240 1.80E-02 10 3 30.0% 2.61E-02 - 3.68E-02 3.14E-02 

Locations: 68992,69092,69192,69292,69392,76992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

@ k g  = micrograms per kilogram 
mgkg = milligrams per kilogram 
NIA = Not Applicable 
pCi/g = picacuries per gram 
PCOC = Potential Chemical of Concern 

not received at RFEDS by the Janllary 15,1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
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TABLE4.5-5 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 167.1 (NORTH SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections -ge (4) Activity (5) 

Volatile Organic Compounds (IlgnCg) 
Toluene NIA 

PCOC Metals above background (mgntg) 
Barium 2.89E+02 
Calcium 3.94Ei-04 
chromium 6.82E+01 
Lead 2.49EWl 
Zinc 1.398+02 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 1.20E-02 
Gross alpha 4.35EMl 
Plutonium-2 3 91240 1.80E-02 
Urani~m-233/234 2.64E+00 
Uranium-235 1.14E41 
Uranium-238 1.49E+00 

3 

44 
44 
44 
44 
44 

42 
43 
42 
43 
42 
43 

3 

1 
4 
3 
5 
2 

14 
2 
5 
1 
1 
2 

100.0% 

2.3% 
9.1% 
6.8% 
1 1.4% 
4.5% 

33.3% 
4.7% 
11.9% 
2.3% 
2.4% 
4.7% 

l.OOE+OOJ - 3.00E+OOJ 

8.66EM2 
4.79E+04 - 1.01E+05 
8.27EM1 - 2.17E+02 
2.52EM1 - 2.75EMl 
2.14E+02 - 2.87EM2 

1.21E-02 - 2.47E-02 
5.58E+01 - 1.43E+02 
1.83B-02 - 7.16E-02 

3.05EM0 
1.37E-01 

2.77EMO - 1.41E+02 

2.30Ei-00 

8.66EM2 
6.35Ei-04 
1.30E+02 
2.65Ei-O 1 
2.51E4-02 

1.61E-02 
9.94E+01 
5.30E-02 
3.OSE+00 
1.37E-01 
7.19Ei-01 

Other Parameters ( m a g )  
~~ 

Total Organic Carbon NIA 44 44 100.0% 4.91E+02 - 1.88EM4G 4.79EM3 

Locations: 6119261492,6169243392, and 77192 

~~ 

Total Organic Carbon NIA 44 44 100.0% 4.91E+02 - 1.88EM4G 4.79EM3 

Locations: 6119261492,6169243392, and 77192 

Note: Analytical data is reported in scientific notation. 

Analytical data is reported in scientific notation. 
(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs, have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result and G qualifier for organics indicates a native analyte reported at greater than four times the spike added concentration. 
( 5 )  The calculation for the mean concentration includes J and G qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pg/kg - micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 

pCUg - picocuries per gram 
PCOC - Potential Chemical of Concern 

~ 
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TABLE 4.5-6 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 167.3 (HISTORICAL SOUTH SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity .Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

Volatile Organic Compounds (pg/kg) 
2-Butanone 
Methylene chloride 
Toluene 

PCOC Metals above background (mgntg) 
Calcium 
chromium 
Strontium 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 
Plutonium-239/240 

Other Parameters (mgkg) 
TOC 

NIA 3 
NIA 3 
NIA 3 

3.94Ei-04 16 
6.82Bi-01 16 
2.10€+02 16 

1.20E-02 16 
1.80E-02 16 

NIA 16 

2 
1 
3 

12 
1 
2 

5 
5 

16 

66.7% 
33.3% 
100.0% 

75.0% 
6.3% 
12.5% 

31.3% 
31.3% 

100.0% 

2.30Ei-02 - 7.40€+02 
5.00EWOJ 

1.20EMlJ - 9.10€+01 

6.27€+04 - 1.91Ei-05 
7.20€+01 

2.61€+02 - 3.41€+02 

1.30E-02J - 3.20E-02 
1.90E-02J - 1.04Ea 1 

1.05€+03 - 1.56Ei-04 

4.85€+02 
5.00E+00 
4.30€+0 1 

1.22Bi-05 
7.20€+01 
3.01€+02 

1.90E-02 
5.20B-02 

8.68E4-03 

Locations: 6609246792. and 76792 

Note: Analytical data is reported in scientdic notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding th6BSL. 



TABLE 4.5-6 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 167.3 (HISTORICAL SOUTH SPRAY FIELD AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

pgkg - micrograms per kilogram 
mgkg - milligrams per kilogram 
N/A - Not Applicable 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 

\ 
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TABLE4.5-7 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 143 (OLD OUTFALL AREA) 

Concentration Mean . .  

Number of Number of Percent or Activity Concentration or 
Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

Volatile Organic Compounds (pglkg) 
2-Butanone 
Acetone 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (Irglkg) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
Chrysene 
Di-n-octyl phthalate 
Fluoranthene 
Indeno( 1,2,3cd)pyrene 
Phenanthrene 
Pyrene 

PesticiddCBs (pgkg) 
Aroclor-1254 

PCOC Metals above background (mglkg) 
Barium 
Calcium 
Strontium 

2l)(R7-T4S7XLS)(9t2li9S 352 PM) (4047.9 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

23 3 
23 4 
23 6 
23 . 23 

8 1 
8 2 
8 2 
8 2 
8 8 
8 6 
8 2 
8 1 
8 5 
8 1 
8 3 
8 5 

8 1 
?A, 

2.89EM2 8 
3.94Ei-04 8 
2.10EM2 8 

1 
2 
1 

13.0% 
17.4% 
26.1% 
100.0% 

12.5% 
25.0% 
25.0% 
25.0% 
100.0% 
75.0% 
25.0% 
12.5% 
62.5% 
12.5% 
37.5% 
62.5% 

12.5% 

12.5% 
25.0% 
12.5% 

5.00EMOJ - 1.80EMlJ 
1.30EM1 - 8.90€+01 

2.00EMOJ - 1.30EMlJ 
2.00E+OOJ - 1.06EM3 

2.00EM2J 
6.50EMlJ - 1.70EM2J 
1.40EM2J - 2.10EM2J 
5.20EMlJ - 9.50EMlJ 

3.10EM2J - 1.07EM3BJ 
3.90EM2BJ - 4.10EM2BJ 

6.30EMlJ - 2.00EM2J 
6.. 80EM 1 J 

8.80EM1 J 
7.00EMlJ - 4.50EM2 

6.30EMlJ - 2.30EM2J 
5.40EMlJ - 4.60EM2J 

9.40EM2 

1.15Ei-03 

2.79l3-02 
5.58EM4 - 1.31EM5 

1.10EM1 
4.02Ei-O 1 
4.67EMO 
2.58EM2 

2.00EM2 
1.18EM2 
1.75EM2 
7.40EM1 
5.61EM2 
3.98EM2 
1.32EM2 
6.80EM 1 
1.85Ei-02 
8.80EMl 
1.31EM2 
1.62EM2 

9.40EM2 

1.15E+03 
9.34EM4 
2.79Ei-02 



TABLE 4.5-7 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 143 (OLD OUTFALL AREA) 

a 

Concent ration ' Mean 
Number of Number of Percent or ActkiTy Concentration or 

Aoalyte BSL (1) Samples (2) Detections (3) Detections (4) Activity (5) 

PCOC Radionuclides above background @CV@ 
Americium-24 1 1.20E-02 2 2 100.0% 1.21E-02 - 3.61E-02 2.41E-02 
Plutonium-2391240 1.80E-02 6 2 33.3% 1.77E-01 - 2.61E-01 2.19E-01 
Uranium-238 1.49E+00 8 1 12.5% 1.52E+00 1.52E+00 

Other Parameters and Aoalytes (mg/k@ 
Total Organic Carbon NIA 8 8 100.0% 1.70E+03 - 6.02E+03 2.80E+03 

1.14E+01 Nitrate 3.24E+00 8 2 25.0% 8.23EMO - 1.45E+01 

Location: 60092,60192,60292,60392,60492,60592177492,60692 
Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Lwel (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result and B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgnCg - micrograms per kilogram 
m@g - milligrams per kilogram 
N/A - Not Applicable 
PCB - polychlorinated biphenyl 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 

(-7-91O-IXZ5-521 )(R7-T457XLs)(9RI/95 352 PM) Sheet 2 of 2 



TABLE4.5-8 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 156.2 (SOIL DUMP AREA) 

Concentration 
Number of Number of Percent or Activity Mean Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

Volatile Organic Compounds (pg/lcg) 
2-Butanone N/A 103 33 32.0% 8.00EMOJ - 2.20EM3 7.66EM2 
4-Methyl-2-pentanone N/A 103 1 1 .O% 4.00EM0 J 4.00EMO 
Acetone N/A 103 5 4.9% 1.20EM1 - 1.00EM2B 3.98E+02 
Chlorobenzene N/A 103 1 1 .O% 7.40EM1 7.40EM 1 
Methylene chloride N/A 103 1 1 .O% 7.00E+OOBJA 7.00EM0 

2.00EMOJ - 4.00EM3 8.80€+01 Toluene N/A 103 91 88.3% 
Total xylenes N/A 103 1 1 .O% 2.00EMOJ 2.00E+00 

PCOC Metals above background (mg/lcg) 
2.96EM2 - 8.64E+02 5.05EM2 Barillm 2.89EM2 76 7 9.2% 

Calcium 3.94EM4 76 27 35.5% 3.96EM4 - 2.03EM5 9.14EM4 
8.49EM1 Lead 2.49E+01 76 1 1.3% 8.49E+0 1 

Strontium 2.1 OEM2 76 6 7.9% 2.10E+02 - 4.20EM2 2.93EM2 
1.89EM2 - 7.06E+02 4.48EM2 Zinc 1.39E+02 76 2 2.6% 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 1.20E-02 72 21 29.2% 1.20E-02 - 3.10E41B 3.40E-02 

1.13E-01 Plutonium-23 91240 1.80E-02 65 21 32.3% 1.80E42J - 8.80E41 
1.30E-0lBJ - 1.60E41 1.50E-01 Urani~m-235 1.14E-01 76 3 3.9% 

Locations: 63592,63692,73592,73692,73792,73892,73992,74092,74192,74292,74392,74492,74592,74692,74792,74892,74992,75892, 
77592,77692,77792,77892,77992 

Note: Analytical data is reported in scientific notation. 
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TABLE 4.5-8 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 156.2 (SOIL DUMP AREA) 

Concentration 
Number of Number of Percent or Activity Mean Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections m g e  (4) Activity (5) 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviatio 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequatesample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample, and B qualifier for metals represents 

( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

estimated result. 

pgkg - micrograms per kilogram 
mglkg - milligrams per kilogram 
NIA - Not Applicable 
pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 

Sheet 2 of 2 



TABLE 4.5-9 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 216.1 (EAST SPRAY FIELD AREA) 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL (1) Samples (2) Detections (3) Detections Range (4) Activity (5) 

Volatile Organic Compounds @g/kg) 
2-Butanone 
Acetone 
Toluene 

N/A 6 6 100.0% 7.00E+02 - 3.70E+03 2.09EM3 
N/A 6 5 83.3% 2.80E+03 - 5.10E+03 3.60Ei-03 
N/A 6 5 83.3% 6.10E+01 - 6.30E+02 3.72Ei-02 

PCOC Metals above background (mgkg) 
BariUm 2.89E+02 12 1 8.3% 7.83 E+02 7.83E+02 
Calcium 3.94E+04 12 6. 50.0% 4.41EM4 - 1.37E+05 9.11E+04 

3.60E+02 Strontium 2.10E+02 12 2 16.7% 2.13EM2 - 5.06E+02 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 1.20E-02 10 3 30.0% 2.20E-02 - 3.49E-02 2.71E-02 
PlutoniUm-239/240 1.80E-02 12 6 50.0% 2.43E-02 - 2.06E-01 8.33E-02 

Other Parameters (mgkg) 
Total Organic Carbon N/A 12 12 100.0% l.llE+03 - 1.29E+04 5.44EM3 

Locations: 78092,78192,78292,78392,78492,78592 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples'' may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result and B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the Jaratmy 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg - micrograms per kilogram 
mgkg - milligrams per kilogram 
N/A - Not Applicable 

pCi/g - picocuries per gram 
PCOC - Potential Chemical of Concern 



TABLE 4.5-10 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 141 (SLUDGE DISPERSAL AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte Samples (1) Detections Detections -gew Activity (3) 

Volatile Organic Compounds bgkg) 
2-Butanone 4 3 75.0% 7.45E+02J - 2.00E+03 1.35E+03 
Toluene 4 3 75.0% 1.06E+02J - 1.80EN2J 1.39E4-02 

Location: 75992 
) 

Note: Analytical data is reported in scientific notation. 

(1) "Number of Samples" may be less than the number of total samples collected as a result of inadequate size, validation rejection code, 

(2) J qualifier represents estimated result. 
(3) The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

or data not received at RFEDS by the January 14, 1994 cutoff. 

pgkg - micrograms per kilogram 

Sheet 1 of 1 
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TABLE 4.5-11 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 165 (TRIANGLE AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections b g e ( 4 )  Activity (5) 

Volatile Organic Compounds (Irgkg) 
2-Butanone 
Acetone 
Benzene 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (crgkg) 
1,4-Dichlorobenzene 
2-Chlorophenol 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Diethyl phthalate 
Fluoranthene 
lndeno(l,2,3cd) pyrene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

PCOC Metals above background (mgkg) 
BariUm 
Calcium 
Lead 

NIA 
NIA 

NIA 
NIA 

NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.89Ei-02 
3.94Ei-04 
2.49Ei-01 

77 
77 
77 
77 
77 

26 
26 
26 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

23 
23 
23 

4 
17 
1 

11 
68 

1 
2 
1 
2 
3 
1 
5 
10 
1 
1 
1 
5 
1 
1 
3 
1 
6 

2 
3 
2 

a 

5.2% 
22.1% 
1.3% 
14.3% 
88.3% 

3.8% 
7.7% 
3.8% 
8.0% 
11.5% 
3.8% 

38.5% 
3.8% 
3.8% 
3.8% 
19.2% 
3.8% 
3.8% 
11.5% 
3.8% 
23.1% 

19.2% 

8.7% 
13.0% 
8.7% 

1 .00E+00 - 5.60Ei-02 
1.10Ei-01 - 5.80Ei-01 

3.00E+OOJ 
l.OO+OOJ - 5.00EflOBJ 
l.OO+OOJ - l.lOEi-03 

6.40Ei-0 1 J 

9.90E+01J 
4.40Ei-01 - 5.50EMlJ 

3.80Ei-01 - 1.30Ei-021 
5.70Ei-02 - 1.70EM2J 

6.00+01J 
4.40EMlJ - 2.60Ei-021 

4.00EMlJ - 3.90EM2BJ 
1.20Ei-02J 
7.20Ei-0 1 J 
3.00Et02J 

9.90Ei-01J 
6.60Ei-02J 

5.50Ei-01 J 

7.10E+01J - 3.40EN2J 

4.50EMlJ - 1.70Ei-02J 

5.10EMlJ - 1.90Ei-021 

3.73Ei-02 - 1.05Ei-03 
1.01Ei-05 - 1.47Ei-05 
2.60Ei-01 - 4.75Ei-01 

2.45Ei-02 
2.85Ei-01 
3.00Ei-00 
2.18Ei-00 
6.20Ei-01 

6.40Ei-01 
5.00Ei-0 1 
9.90Ei-01 
8.40Ei-01 
1.14Ei-02 
6.00Ei-0 1 
1.64Ei-02 
1.58Ei-02 
1.20Ei-02 
7.20Ei-01 
3.00Ei-02 
1.45Ei-02 
9.90EM1 
6.60Ei-02 
9.40Ei-0 1 
5.50Ei-01 
9.70Ei-01 

7.12Ei-02 
1.19E+05 



TABLE 4.5-11 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 165 (TRIANGLE AREA) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Wge(4) Activity (5) 

Strontium 
VWdiUm 

2.10Ei-02 23 1 4.3% 2.23E+02 2.23Ei-02 
8.85B+01 23 1 4.3% 1.18E+02 1.18E+02 

PCOC Radionuclides above background @Cilg) 
Americium-24 1 1.20E-02 21 10 47.6% 1.20E-02 - 4.40E-01 9.20E-02 
Plutonium-239/240 1.80E-02 21 7 33.3% 1.84E-02 - 5.30E-01 1.61E-01 
Urani~m-23 5 1.14E-01 23 1 4.3% 1.19E-01 1.19E-01 
Uranium-238 1.49EMO 23 1 4.3% 1.60EMOB 1.60Ei-00 

Locations: 72292,72392,72492,72592,72692,72792,72892,72992,73092,13 192/76292,73292,13392,13492,76192 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection d e ,  or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample, and B qualifier for metals represents 

( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate'sample results have been averaged. 

not received at RFEDS by the Janua~y 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

estimated result. I 

pgkg = micrograms per kilogram 
m@g = milligrams per kilogram 
N/A = Not Applicable 
pCi/g = picocuriedgram 
PCOC = Potential Chemical of Concern 

Sheet 2 of 2 



TABLE 4.5-12 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 142.4 (POND A-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte Samples (1) Detections Detections Range Activity(2) 

Volatile Organic Compounds (Irgntg) 
Toluene 4 4 100.0% 3.30E+01 - 2.00E+02 1.33Ei-02 

Location: 75092 (Monitoring well located in drainage, downgradient of Pond A-4) 

Note: Analytical data is reported in scientific notation. 

(1) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(2) The calculation for the mean concentration includes all qualified data. Real and duplicate sample results have been averaged. 
not received at FWEDS by the Janua~y 15, 1994 cutoff. 

pg/kg = micrograms per kilogram 



TABLE 4.5-13 
ANALYTES DETECTED IN SUBSURFACE SOILS AT IHSS 142.9 (POND B-5) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte Samples (1) Detections Detections Range Activity (2) 

Volatile Organic Compounds @gk@ 
Toluene 3 3 100.0% 8.00Ei-OO - 1.80Ei-Ol 1.40Ei-0 1 

Location: 75292 ( Monitoring well located in drainage, down gradient of Pond B-5) 
. _  

Note: Analytical data is reported in scientific notation. 

(1) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(2) The calculation for the mean concentration includes all qualified data. Real and duplicate sample results have been averaged. 
not received at RFEDS by the January 15, 1994 cutoff. 

wg/kg = micrograms per kilogram 
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TABLE 4.6-1 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Range(4) Activity (5) 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 
sodium 
Strontium 
Vanadium 
Zinc 

PCOC Dissolved Metals above background @gh) 
Cadmium 
Calcium 
chromium 
Copper 
Lithlum 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Strontium 
Zinc 

PCOC Total Radionuclides above background @Ci/l) 
Americium-24 1 
Cesium-137 

4.67Ei-02 
2.05E-O 1 
7.40Ei-01 
4.18Ei-03 
9.19Ei-0 1 
4.74Ei-04 
6.68Ei-00 
1.10Ei-05 
8.55Ei-02 
5.23Ei-01 
1.37Ei-02 

4.38Ei-00 
1.21Ei-05 
1.23Ei-01 
4.09Ei-0 1 
1.45EM2 
2.66Ei-04 
2.08Ei-02 
2.94Ei-01 
3.75Ei-03 
9.87BM1 
1.19Ei-05 
1.49Ei-03 
4.98Ei-01 

2.80E-02 
7.82E-Ol 

27 
27 
27 
27 
27 
16 
27 
27 
26 
27 
27 

57 
57 
56 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

36 
19 

2 
3 
4 
3 
2 
3 
7 
1 
5 
3 
7 

1 
3 
6 
3 
3 
16 
2 
5 
1 
7 
5 
3 
10 

1 
1 

7.4% 
11.1% 
14.8% 
11.1% 
7.4% 
18.8% 
25.9% 
3.7% 
19.2% 
11.1% 
25.9% 

1.8% 
5.3% 
10.7% 
5.3% 
5.3% 
28.1% 
3.5% 
8.8% 
1.8% 
12.3% 
8.8% 
5.3% 
17.5% 

2.8% 
5.3% 

2.77EW3-6.20Ei-03 
2.50E-0 1-1.40E+00 
8.46Ei-0 1-1.07E+03 

4.90EN3B-3.89Ei-04 
2.20B+02-2.70E-M2N 
5.86EM4N-2.88Ei-05 
6.95Ei-0 1-3.04Ei-03 

5.49El-05 
8.65EM2-2.78E+03 

5.63EW1-7.54Ei-02N 
1.52Ei-02-8.00Ei-03 

8.20EW0 
1.72E+05-3.85E+05 
1.3 1E+O 1-1.57Ei-0 1 
6.63Ei-0 1-8.19E-M 1 
2.40E+02-6.50E+02 
2.68Ei-04-2.57Ei-05 
2.16Ei-02-2.5 3EW2 

3 .O 1Ei-0 1 B-l.90Ei-02 
4.30EW3 

1.01E+02S-2.89E+02S 
2.02E+05-8.97E+05 
1.92Ei-03-7.00Ei-03 
5.8 1 EM 1 -2.12Ei-02 

6.07E-02 
1.06Ei-00 

4.4 9EW3 
6.40E-01 
4.58Ei-02 
1.95Ei-04 
2.45Ei-02 
1.78Ei-05 
8.21Ei-02 
5.49Ei-05 
1.45E+03 
4.17Ei-02 
1.91Ei-03 

8.20E+00 
2.64Ei-05 
1.44Ei-0 1 
7.58E-M 1 
4.72Ei-0 2 
5.51Ei-04 
2.3 5Ei-02 
8.64Ei-01 
4.30Ei-03 
1.70Ei-02 
5.08E+05 
4.53Ei-03 
1.09Ei-02 

6.07E3-02 
1.06Ei-00 
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TABLE 4.6-1 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rwze(4) Activity (5) 

PCOC Dissolved Radionuclides above background @CD) 

Strontium-89,90 9.50E-01 37 2 5.4% 1.77E+00- 1.80E+00 1.79E+00 
Uranium-233/234 5.78Ei-O 1 55 1 1.8% 6.30EM 1B 6.30Ei-O 1 
Urani~m-235 1.47E+00 55 2 3.6% 1.90E+00-2.10E+00 2.00Ei-00 

Radi~m-226 4.8 1E-O 1 19 8 42.1% 4.84E-01J-8. IOE-OIB 6.04E-01 

Other Analytes above background (mg/l) 
Nitratelnitrite 3.31E+01 84 8 9.5% 1.30E+02-1.90E+02 1.55E+02 

Locations: 0586,0686,4087,4287,7087,7 187, -7287, B206489, B206589,8206689, B206889. 

Note: Analytical data reported in x ienmc notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a results of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, N qualifier represents spike recoveries in the matrix spike sample did not meet advisory limits, S qualifier represents 

not received at RFEDS by the January 15, 1994 cutoff. 

concentration/activity range, and mean concentration refer only to results exceeding the BSL. 

the reported value was determined by the method of standard addition (MSA), B qualifier for organics indicates analyte was detected in blank sample, 
and B qualifier for metals represents estimated result. 

( 5 )  The calculation for the mean concentration includes all J,N,S and B qualified data. Real and duplicate sample results have been averaged. 

mg/l= micrograms per liter 
p g =  milligrams per liter 
pCiA = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.6-2 
ANALYTES DETECTED IN o u 6  UHSU GROUNDWATER - AREA 2 ( NORTH WALNUT CREEK DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge (4 )  Activity(5) 

Volatile Organic Compounds (.&I) 
2-Butanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Benzene 1,2,4 - trimethyl 
Carbon disulfide 
Chloroform 
Ethylbenzene 
m-xylene 
Methylene chloride 
p-xylene 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 

Semivolatile Organic Compounds @gA) 
Bis(2ethylhexyl)phthalate 
Diethyl phthalate 

PCOC Total Metals above background (&I) 
Aluminum. 
Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

1.90EM4 
4.72E+01 
7.29EMO 
2.42E+02 
3.45Ei-00 
4.46E+00 
1.18Ei-05 

45 
75 
74 
77 
7 
75 
77 
77 
1 

74 
1 

113 
77 
77 
76 
77 

3 
3 

38 
31 
37 
38 
34 
38 
38 

1 
1 
2 
3 
1 
1 
1 
2 
1 
6 
1 

1 
4 
2 
6 

! 

1 
1 

6 
5 
4 
17 
4 
6 
27 

2.2% 
1.3% 
2.7% 
3.9% 
14.3% 
1.3% 
1.3% 
2.6% 

100.0% 
8.1% 

100.0% 
0.9% 
1.3% 
5.2% 
2.6% 
7.8% 

33.3% 
33.3% 

15.8% 
16.1% 
10.8% 
44.7% 
11.8% 
15.8% 
71.1% 

l.OOE+OOJ 
2.00E+OOJ 

7.00E+OOJ-2.70E+O 1 
2.00E-0 1 J-2.00EMOJ 

2.00E-0 1 J 
4.00E-0 1 J 
2.00E-01 

1.00E-01 J 

1 .OOE-O 1 J 
l.lOE-O1 

2.00E+OOJ 

2.00E-01 J-l.OOE+OOJ 

6.00E-0 1 J-2.00E+00J 

2.30E-01-1.60E+Ol 
7.00E-0 1 -7.00E+00 J 
2.00E-0 1 J-2.00EWOJ 

4.00Ei-00 J 
2.00E+OOJ 

2.39EM4-1.96EM5 
4.76E+01BN-1.79E+02 

8.60E+OOBN-1.80E+O 1 
2.43E+02-2.09E+03 
5.60E+00-1.49E+O 1 
5.80E+00-3.29E+O 1 
1.29E+05-7.15E+05 

1.00E+00 
2.00E+00 
1.70Ei-01 
8.00E-01 
2.00E-01 
4.00E-01 
2.00E-0 1 
6.00E-01 
1 .OOE-0 1 
1.40Ei-00 
1 .OOE-O 1 
l.lOE-O1 
2.00E+00 
4.30E+00 
3.90Ei-00 
1.20Ei-00 

4.00E+00 
2.00E+00 

8.57E+04 
1.12E+02 
1.29E+01 
5.16E+02 
1.04Ei-O 1 
1.52E+01 
3.99E+05 
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TABLE4.6-2 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 2 ( NORTH WALNUT CREEK DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections IWF(4)  Activity(5) 

chromium 
cobalt 

Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 
SOdiUm 
Strontium 
Vanadium 
Zinc 

Copper 

PCOC Dissolved Metals above background (mu) 
Antimony 
Barium 
Cadmium 
Calcium 
chromium 
Copper 
Lithium 
Magnesium 
Manganese 
Nickel 

1.35Ei-02 
3.67Ei-O 1 
3.52EMl 
2.33E+04 
1.46E+O 1 
1.31Ei-02 
2.62Ei-04 
4.67Ei-02 
2.05E-01 
7.40EM 1 
4.18E+03 
9.19€+01 
4.34E+04 
6.68E+00 
l.lOE+05 
8.55E+02 
5.23E+01 
1.37E+02 

4.32E+01 
1.50Ei-02 
4.38E+00 
1.2 1EW5 
1.23Ei-O 1 
4.09Ei-01 
1.45Ei-02 
2.66€+04 
2.08E+02 
2.94Ei-01 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
22 
37 
38 
38 
38 
38 

57 
44 
57 
59 
58 
58 
59 
59 
59 
59 

1 
3 
6 
5 
8 
17 
33 
6 
2 
5 
13 
16 
3 
1 

24 
29 
6 
5 

6 
24 
3 

40 
9 
1 

22 
52 
4 
3 

2.6% 
7.9% 
15.8% 
13.2% 
21.1% 
44.7% 
86.8% 
15.8% 
5.3% 
13.2% 
34.2% 
42.1% 
13.6% 
2.7% 

63.2% 
76.3% 
15.8% 
13.2% 

10.5% 
54.5% 
5.3% 

67.8% 
15.5% 
1.7% 

37.3% 
88.1% 
6.8% 
5.1% 

2.16Ei-02 
3.89E+01B-l.llE+02 
3.99E+01-3.14€+02 
3.36E+04-2.50E+05 
1.82EN 1-2.54EM2 
1.3 1E+02-4.56E+02 
2.828+04-2.3 5E+05 
6.06E+02-3.32E+03 
3.60E-01-1.40E+00 
7.68EM 1 -2.64EM2 

4.2 lE+03B-3.50E+04 
1.43E+02S-4.75E+02 

3.92E+O 1 
1.1 lE+05-4.45E+05 
8.95E+02496€+03 
7.38E+0 lN-4.6EM2 

1.09E+05-1.74E+05 

1.86E+02-1.53E+03 

6.82+01 - 1.62E+02 
1.73E+02B-2.86E+02 

5.20+00- 1.39EM 1 
1.23E+054.59E+05 
1.26E+O 1-4.60Ei-O 1 

6.15€+01 
1.61E+02-4.O8E+02 
2.7 1€+04-2.09E+05 
2.30E+02-5.92E+02 

3.29E+OlB-2.60€+02 

2.16Ei-02 
6.83EMl 
1.22Ei-02 
1.08Ei-05 
7.45E+01 
2.75E+02 
1.09E+05 
1.25E+03 
8.80E-0 1 
1.39E+02 
1.08Ei-04 
2.54E+02 
1.52EM5 
3.92€+01 
2.638+05 
3.55Bi-03 
2.02E4-02 
5.70€+02 

1.12EW2 
2.49E+02 
1.01Ei-01 
3.89Ei-05 
2.79B+01 
6.15E+01 
2.97E+02 
1.01E+05 
3.74Ei-02 
1.49Ei-02 
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TABLE 4.6-2 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 2 ( NORTH WALNUT CREEK DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge (4 )  Activity(5) 

Potassium 
Selenium 
SOdiUm 
Strontium 

3,754.8 12 59 
9.87Ei-01 59 
1.19Ei-05 59 
1.49EM3 59 

18 
22 
30 
24 

30.5% 3.77EM3B-6.61Ei-03 4.92Ei-03 
37.3% 1.5 1E+02SN-4.60E+02 2.66Ei-02 
50.8% 1.22Ei-05-4.54Ei-05 287,766 
40.7% 1.5 1 EM3 -6.3 4Ei-03 5.3 1Ei-03 

PCOC Total Radionuclides above background @Gin) 
Americium-24 1 2.80E-02 44 4 9.1% 3.8OE-02-1.09Ei-0OX 3.64E-0 1 
Cesium- 137 7.82E-01 25 2 8.0% 1.82i-00-4.5Ei-00 3.16Ei-00 
Plutonium-239/240 4.70E-02 46 4 8.7% 1.00E-01-3.65E+OOX 1.16Ei-00 
Radium-226 6.1 1E-0 1 1 1 7.20E-01 7.20E-01 100.0% 

PCOC Dissolved Radionuclides above background @Ca) 
Gross alpha 7.30Ei-01 55 1 1.8% 7.45Ei-01 7.45Ei-01 
Gross beta 2.94Ei-01 61 5 8.2% 3.22Ei-O 1-4.4 1E+O 1 3.88Ei-01 
PlutoNum-239/240 not available (6) 2 1 50.0% 1.36E-0 1 1.36E-01 
Radium-226 4.81E-01 47 23 48.9% 4.90E-01 J-1.20Ei-00 6.60E-01 

1.16Ei-00 
Uranium-235 1.47Ei-00 57 7 12.3% 1.50E+00-2.02E+00 1.69Ei-00 
Strontium-89,90 9.50E-01 43 2 4.7% 9.95E-01J-1.30Ei-00 

Other Parameters above background (mgll) 
Nitratelnitrite 3.31Ei-01 75 37 49.3% 36.0-1,760.0 3.59Ei-02 

Locations: 1186, 1286, 1386, 1586, 1786, 1886,41091, B208289, B208589, B208789, B210489. 

Note: Analytical data presented in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

not received at RFEDS by the January 15, 1994 cutoff. 
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TABLE4.6-2 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 2 ( NORTH WALNUT CREEK DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections W g e ( 4 )  Activity(5) 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 
concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample, B qualifier for metals represents 
estimated result, E qualifier for inorganics represents reported value is estimated due to interference, N qualifier for metals represents spike 
recoveries in the matrix spike sample did not meet advisory limits, S qualifier for metals represents the reponed value was determined by method of 
standard addition (MSA), and X qualifier represents open and defined by laboratory. 

(5 )  The calculation for the'mean concentration includes all J, E, N, S, X, and B qualified data. Real and duplicate sample results have been averaged. 
(6) Sample size was too small to perform this calculation. - .. 

mgA = milligrams per liter 
pgA = micrograms per liter 
pCiA = picocuries pwer liter 
NA = Not Applicable 
PCOC = Potential Chemical of Concern 



TABLE 4.6-3 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

Concentration Meall 
Number of Number of Percent or Activity Concentration or 

Analyte BSU1) Samples (2) Detections (3) Detections Activity (5) 

Volatile Organic Compounds (&I) 
1 , 1 , 1 -Trichloroethane 
1.1-Dichloroethane 
1.1 -Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroe?hene 
2-Hexanone 
4-1~0propyl toluene 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Chloromethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
trans- 1,2dichloroethene 
Trichloroethene 
Vinyl chloride 

PCOC Total Metals above background (&I) 
Barium 
Calcium 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Strontium 
Zinc 

PCOC Dissolved Metals above b 
Antimony 
Barium 

ckground (pgll) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA I 

NIA 
NIA 

2.42EM2 
1.18Ei-05 
1.46EM 1 
2.62EM4 
4.67EM2 
2.05E-01 
4.18EM3 
1.1OEM5 
8.55Ei-02 
1.37EM2 

4.32EM1 
1.50EM2 

- 

47 
47 
48 
46 
32 
32 
10 
32 
35 
46 
45 
44 
46 
47 
15 
47 
46 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

26 
26 

10 
10 
3 
3 
9 
1 
1 
1 
2 
1 
1 
9 
7 
1 
1 
4 
10 

4 
5 
2 
5 
6 
1 
5 
5 
2 
1 

3 
7 

21.3% 
2 1.3% 
6.3% 
6.5% 
28.1% 
3.1% 
10.0% 
3.1% 

2.2% 
2.2% 
20.5% 
15.2% 
2.1% 
6.7% 
8.5% 
21.7% 

5.7% 

36.4% 
45.5% 
18.2% 
45.5% 
54.5% 
9.1% 
45.5% 
45.5% 
18.2% 
9.1% 

11.5% 
26.9% 

3.00E+OOJ-1.20EM 1 
3.70EM 14.20EM 1 
1.00E+OOJ-5.00E+00 
1.00E+OOJ-2.00E+OOJ 
3.00E+OOJ-7.40EMl 

5.00E+OOJ 
1.30E-0 1 J 
1.00E+OOJ 

6.00E+OOJ-8.00E+00 
9.00E-0 1 J 
2.50Ea 1 J 

1 .00E+OOJ-I .40EM 1 
1.00E-01-2.20E+OO 

1 3OE-01 J 
9.00E+OO 

1.70E-01-6.00E+OO 
2.00EM2X-8.60EM2D 

2.49EM2-3.37EM2 
1.24EM5-2.3 1EM5 
1.54EM 1 - 1.73EM 1 
3.16E+04-6.17EM4 
4.81EM2-4.17EM3 

2.40E-01N 
4.88EM3-1.34EM4E 
1.59EM5- 1.83EM5 
9.00EM2-2.02EM3 

1.38EM2 

4.58EM lB-6.58Ei-O 1 
1.50EM2B-1.7 1EM2B 

6.00EW 
S.OOEM1 
3.00E+00 
1.70E+OO 
2.30Ei-0 1 
5.00E+00 
1.30E-01 
1.00E+00 
7.00E+00 
9.00E-01 
2.50E-01 
9.00E+00 
5.00E-01 
1 SOE-01 
9.00E-tOO 
3.10E+00 
4.61EM2 

2.90EM2 
1.52EM5 
1.64EM1 
3.89EM 
2.69EM3 
2.40E-01 
7.95EM3 
1.70EM5 
1.46EM3 
1.38EM2 

5.73E4-01 
1.65EM2 
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TABLE 4.6-3 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSW) Samples (2) Detections (3) Detections h g e ( 4 )  Activity (5) 

Calcium 
chromium 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
SOdiUm 
Strontium 
Zinc 

1.21E4-05 
1.23EM1 
1.2 1EM3 
2.66E+04 
2.08EM2 
2.94E4-01 
3.75EM3 
1.19EM5 
1.49EM3 
4.98EM1 

PCOC Total Radionuclides above background @Ci)  
Strontium-89.90 7.67E-01 

PCOC Dissolved Radionuclides above background (pCi/l) 
Gross beta 2.94EMl 
Radi~m-226 4.81E-01 
Strontium-89,90 9.50E41 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

1 

29 
9 

23 

17 
6 
7 
17 
11 
1 
4 
17 
7 
1 

1 

1 
5 
2 

65.4% 
23.1% 
26.9% 
65.4% 
42.3% 
3.8% 
15.4% 
65.4% 
26.9% 
3.8% 

100.0% 

3.4% 
55.6% 
8.7% 

1.26EM5-3.22EM5 
1.29EM1-3.61EMl 
1.22EM3-2.50EM3 
3.138+04-9.888+04 
2.4 1EM2452EM3 

2.87EM2 
4.26EM3 B-9.4 5EM3 
1.20EM5-2.89EM5 
1.53EM3-2.93EM3 

2.59EM2 

1.76EM5 
1.90Ei-01 
1 S4Ei-03 
4.86EW 
3.45EM3 
2.87EM2 
5.88Ei-03 
1.84Ei-05 
2.18EM3 
2.59EM2 

1 .22Em 1.22EtO 

3.16EM1 3.16EtOl 
4.90E-0 1-8.OOE-0 1E 6.50E-01 
1.13E+00-1.40E+00 1.27E+Oo 

Uranium-235 1.47E+OO 29 1 3.4% 1.57E+OO 1.57E+OO 
Locations: 3586,3686,3786,3886,02691. 

Note: Analytical data reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, D qualifier represents dilution result, B qualifier for metals represents estimated result, E qualifier for inorganics 

( 5 )  The calculation for the mean concentration includes all J, D, B, E, and X qualified data. Real and duplicate sample results have been averaged. 

@I = micrograms per liter 
pCi/g = picocuries per gram 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

represents reported value is estimated due to interference, X qualifier represents open and defined by laboratory. 

N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

e a! t 2 0 f 2  



TABLE4.6-4 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 4 (UPGRADIENT DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSUU Samples (2) Detections (3) Detections rnge(4)  Activity (5) 

Volatile Organic Compounds @g/l) 
Acetone 
Benzene 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Total xylenes 
Trichloroethene 

PCOC Total Metals above background @gA) 
Aluminum 
Barium 
Calcium 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Strontium 

PCOC Dissolved Metals above background @gA) 
Barium 
Calcium 
Chromium 
Magnesium 
Manganese 
Potassium 
Sodium 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

1.90Ei-04 
2.42E+02 
1.18E+05 

2.62E+04 
4.67E+02 
4.18E+03 
l.lOE+05 
8.55Ei-02 

1 . 4 6 ~ ~  i 

1.50Ei.02 
1.21E+05 
1.23Ei-O 1 
2.66E+04 
2.08E+02 
3.75Ei-03, 
1.19E+05 

26 1 3.8% 

28 1 3.6% 
28 1 3.6% 
28 9 32.1% 
28 2 -  7.1% 
26 1 3.8% 
28 5 17.9% 

2 i  1 3.7% 

10 1 
10 1 
10 3 
10 1 
10 8 
10 1 
10 2 
10 1 
10 5 

16 7 
16 3 
16 1 
16 11 
16 3 
16 1 
16 1 

10.0% 
10.0% 
30.0% 
10.0% 
80.0% 
10.0% 
20.0% 
lO.OY0 
50.0% 

43.8% 
18.8% 
6.3% 
68.8% 
18.8% 
6.3% 
6.3% 

1 .OOE+O 1 
3.00E+OOJ 
l.OOE+OOJ 
2.00E-0 1 

1 .OOE-O 1-3.00E+OOJ 
8.00E+OOJ-1.60E+O1 

1.40Ei-O 1 
1 .OOE-O 1-4.00EMOJ 

1.92E+04 
3.94E+02 

1.60Ei-O 1 
3.02E+04-4.99E+04 

5.29E+02 

2.53Ei-05 

1.24E+05-1.43E+05 

6.91E+03-9.15E+03 

8.90E+02-1.96E+03 

1.5 1E+02B-2.43E+02 
1.34E+05-1.42E+05 

1.51E+01 
3.03E+04-5.95E+04 
2.47E+02-8.30E+02 

3.94E+03 
1.20E+05 

1 .OOE+Ol 
3.00E+00 
1.00E+00 
2.00E-01 
1.80E+00 
1.20Ei-01 
1.40E+01 
2.00Ei-00 

1.92Ei-04 
3.94Ei-02 
1.32E+05 
1.60E+O 1 
3.83Ei-04 
5.29E+02 

, 8.03BW3 
2.53E+05 
1.3 1EM3 

1.86E+02 
1.3 9EM5 
1.5 1E+O 1 
4.00Ei-04 
4.58Ei-02' 
3.94E+03 
1.20E+05 
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TABLE 4.6-4 , 

ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 4 (UPGRADIENT DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

BSYl) Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) Analyte 

Strontium 1.49Ei-03 

PCOC Total Radionuclides above background (pCi/l) 
Radium-226 6.11E-01 

PCOC Dissolved Radionuclides above background @CUI) 
Radium-226 4.8 1E-O 1 
Strontium-89,90 9.50E-01 

Other Analytes above background (m@) 

16 1 6.3% 

2 1 50.0% 

6 1 16.7% 
11 1 9.1% 

1.64Ei-03 1.64Ei-03 

1.20Ei-00 1.20E+00 

9.50E41 9.50E-01 
1.07Ei-00 1.07Ei-00 

Nitratelnitrite 3.31EW1 24 11 45.8% 3.80EW 1 -9.50Ei-0 1 5.92EW1 

Locations: 2986, B208089, P209789, P2 18389, P2 19489,76292. 

Note: Analytical data reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection d e ,  or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for metals represents estimated result, and E qualifier for inorganics represents reported value is estimated 

( 5 )  The calculation for the mean concentration includes all J, E, and B qualified data. Real and duplicate sample results have been averaged. 

mgA = milligrams per kilograms 
pgA= micrograms per kilogram 
pCdI = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL 

due to interference. 
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TABLE 4.6-5 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 5 (WALNUT AND INDIANA DRAINAGE) 

Concent ration M a  
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections RaQge(4) Activity (5) 

Volatile Organic Compounds @g/l) 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds @g/l) 
Bis(2ethylhexyl)phthalate 

PCOC Total Metals above background @g/l) 
Aluminum 
Antimony 
Arsenic 
Bafium 
Beryllium 
cadmium 
chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silicon 
Silver 
Strontium 
VaMdiUm 
Zinc 

PCOC Dissolved Metals above background @gA) 
chromium 
Manganese 
Potassium 
Zinc 

( & M 7 - 9 l ~ 2 S Z I X A R E A S . ~ Y l 7 r 9 5  lLJl AM) 

NIA 
NIA 

NIA 

1.90E+04 
4.72Ei-01 
7 .29EW 
2.42EW2 
3 .45EW 
4.46EW 
1.35E+02 
3.67E+01 
3.52Ei-01 
2.3 3EW4 
1.46Ei-01 
2.62Ei-04 
4.67E+02 
2.05E41 
7.40Ei-0 1 
4.18E+03 
4.74E+04 
6.68EW 
8.55Ei-02 
5.23Ei-01 
1.37E+02 

1.23E4-01 
2.08E+02 
3.75Ei-03 
4.98E+01 

20 
21 

2 

11 
9 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
6 
11 
11 
11 
11 

17 
17 
17 
17 

1 
1 

1 

8 
3 
1 

10 
2 
1 
4 
2 
5 
9 
10 
2 
11 
2 
5 
11 
4 
1 
1 
7 
2 

1 
17 
17 
1 

5.0% 
4.8% 

50.0% 

72.7% 
33.3% 
9.1% 
90.9% 
18.2% 
9.1% 
36.4% 
18.2% 
45.5% 
81.8% 
90.9% 
18.2% 

100.0% 
18.2% 
45.5% 
100.0% 
66.7% 
9.1% 
9.1% 
63.6% 
18.2% 

5.9% 
100.0% 
100.0% 
5.9% 

1 .OOE+O 1 
1.30E-0 1 J 

3.00EWJ 

2.10E+04-1.17E+05 
5.38Ei-O 1B- 1.94E+02 

8.00EWB 
2.72Ei-02- 1.32EM3 

3.90EWB-8.90EW 
6.20EW 

1.57E+02-2.47E+02 
4.67E+OlB-8.1lE+01 
4.45E+01-1.89E+O2 

2.55EMN- 1.9 1EM5 
1.58EM1-9.66EMlS 
3.03E+04-4.18E+04 
7.54E+02-3.19E+03 
3.60E-0 1-7.20E-0 1 
7.49Ei-0 1- 1.99EW2 
5.25EM3 -2.25Ei.04 
4.86E+04-1.25E+05 

1.03E+01 . 

9.3 1E+02 
6.68E+0 1-3.12E+02 
1.52E+02-3.12E+02 

1.68E-9 1 
3.63E+02-1.01E+03 

3.76E+03B-5.72E+03 
3.14E+02 

1.00Ei-01 
1.30E41 

3.00EW 

4.33EM 
1.22Ei-02 
8.00EW 
5.28Ei-02 
6.40EW 
6.20EW 
2.07Ei-02 
6.39E+01 
8.72EMl 
6.00EW4 
3.58E+O 1 
3.6 1E+04 
1.77Ei-03 
5.40E-01 
1.26Ei-02 
1.02EM 
7.46Bi-04 
1.03E+01 
9.3 1E+02 
1.24Ei-02 
2.32Ei-02 

1.68E+O 1 
6.99Ei-02 
4.72E+03 
3.14Ei-02 
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TABLE4.6-5 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 5 (WALNUT AND INDIANA DRAINAGE) 

Concentration Mean 
Number of Number of Percent or Activity - Concentration or 

Analyte BSW)  Samples (2) Detections (3) Detections Wge(4) Activity (5) 

PCOC Total Radionuclides above background @CUI) 
Americium-24 1 2.80E-02 
Plutonium-239/240 4.70E-02 
Radium-226 6.11E41 
Strontium-89,-90 7.67E-01 

PCOC Dissolved Radionuclides above background @CUI) 
Gross beta 2.94Ei-01 
Plutonium-239/240 not available 
Radium-226 4.8 1 E-0 1 
Strontium-89.90 9.50E-01 

16 
14 
3 
1 

17 
2 
2 
14 

.-. . . 

11 68.8% 
11 78.6% 
1 33.3% 

100.0% 1 

1 5.9% 
2 100.0% ' 

1 50.00/0 
1 7.1% 

2.81E-02-3.20E+00 4.03E-01 
5.25E-02-2.20E+00 5.50E-01 

1.10E+00 1.10EtOO 
1.10EtOO 1.10E+00 

9.00Ei-O 1 C 9.00EtO 1 
1 .00E-03-3.45E-03J 2.00E-03 

l.lOE+00 1.10E+00 
1 .O5E+00 1 .05E+00 

Locations: 0486,41691. 

Note: Analytical data reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualrfier represents estimated result, B qualifier for metals represents estimated result, E qualifier for inorganics represents reported value is 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

estimated due to interference, S qualifier for metals represents the reported value was determined by method of standard addition (MSA), N qualifier 
for metals represents spike recoveries in the matrix spike sample did not meet advisory limits, and C qualifier for radionuclides indicates elevated total dissolved 
solids in sample. 

( 5 )  The calculation for the mean concentration includes all C, J, B, E, N, and S qualified data. Real and duplicate sample results have been averaged. 

pg/l= micrograms per liter 
pCi/l = p i d e s  per liter 

N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.6-6 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 6 (IHSS 143) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSW)  samples (2) Detections (3) Detections h g e ( 4 )  Activity (5) 

Volatile Organic Compounds (&I) 
1,l-Dichloroethane 
1,l -Dichloroethene 
Carbon tetrachloride 
cis- 1.2-Dichloroethene 
Chloroform 
Methylene chloride 
Tetrachlorwthene 
Trichloroethene 

Semivolatile Organic Compounds (pgil) 
Bis(2ethylhexyl)phthalate 

PCOC Total Metals above background @gA) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silicon 
Strontium 
Vanadium 
Zinc 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

1.90E+04 
7.29EW 
2.42Ei-02 
3.45Bi-W 
1.18Ei-05 
1.35E+02 
3.67E+0 1 
3.52E+01 
2.3 3EM4 
1.46Ei-O 1 
1.3 1EM2 
2.62E+04 
4.67Ei-02 
2.05E-01 
7.40E+01 
4.18Ei-03 
4.74E+04 
8.55E4-02 
5.23Ei-01 
1.37Ei-02 

3 
3 
3 
3 
3 
3 
3 
3 

3 

1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 

1 
1 
3 
2 
2 
1 
1 
2 

1 

1 
2 
2 
2 
2 
1 
1 
2 
1 
2 
1 
2 
2 
2 
1 
2 
1 
2 
2 
2 

33.3% 
33.3% 
100.0% 
66.7% 
66.7% 
33.3% 
33.3% 
66.7% 

33.3% 

100.0% 
100.0% 
100.OYo 
100.0% 
100.0% 
50.0% 
50.0% 
100.0?! 
100.0% 
100.0% 
50.0% 
100.0% 
100.0% 
100.0% 
50.0% 
50.0% 
100.0% 
100.0% 
100.0% 
100.0% 

6.00E-01 
2.00E-01 

2.00E-01 

6.00E-01 
7.00E-0 1 
1 .WE4 1 

2.00E+OOJ-8.00E+OO 

6.WE-01-3 .WE* . 

8.00E+OOJ 

9.77Ei-04 
1.42E+O lN-l.64E+O 1N 

8.38E+02-2.47E+03 
7.70E+00-2.66E+O 1 
2.7 lEM5-5.54Ei-05 

2.16E+02 
9.32Ei-01 

8.67E+04 

1.7 1E+02 

5.43E+01-1.85E+02 

4.55E+01-1.76E+02 

4.54E+04-7.11E+04 
3.42Ei.03 -5.05EM3 
3.40E-0 1-1.50E+OO 

2.20Ei-02 

1 .50E+05 
1.22EW-2.67Ei-04 

1.17E+03-1.79E+03 
1.28E+02-3.65E+02 
2.14E+02-6.71E+02 

6.00E-01 
2.00E-01 
4.00EW 
2.00E-01 
1.80E+OO 
6.00E-0 1 
7.00E-01 
1 .WE4 1 

8.00EW 

9.77Ei-04 
1.53E+01 
1.65E+03 
1.72E+O 1 
4.13Ei-05 
2.16EW2 
9.32Ei-O 1 
1.20Ei-02 
8.67EtO4 
1.11Ei-02 
1.7 1E+02 
5.83E+04 
4.24E+03 
9.20E61 
2.20EW2 
1.95E+04 
1.50Ei-05 
1.48EW3 
2.47E+02 
4.43Ei-02 
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TABLE 4.6-6 
ANALYTES DETECTED IN OU6 UHSU GROUNDWATER - AREA 6 (IHSS 143) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSYU Samples (2) Detections (3) Detections h g e ( Q )  Activity (5) 

PCOC Dissolved Metals above background (&I) 
2.19E+02 

Calcium 1.21E4-05 3 3 100.0% 1.40E+O5-1.62E+05 1.52B4.05 
Iron 1.2 1E+03 3 3 100.0% 1.76EM3 -3.22Ei.03 2.54E+03 
Magnesium 2.66E4-04 3 3 100.0% 2.71E+04-3.18E+04 2.96EM4 
Manganese 2.08E+02 3 3 100.0% 2.22E+03-2.77E+03 2.46EM3 

Barium 1 .50E+02 3 3 100.0% 2.04EM2 -2.28EM2 

PCOC Total Radionuclides above background @Ci/l) 
Americium-24 1 2.80E-02 2 1 50.0% 4.00E-02 4.00E-02 
Radium-226 6.11E-01 1 1 100.0% 8.80EWB 8.80EW 

PCOC Dissolved Radionuclides above background @Ci/l) 
Radium-226 4.81E-01 1 1 100.0% 6.90E-01 0.6900 

Other Parameters (mgh) 
100.OYo 1 .00E+O 1 1 .OOE+O 1 Total Organic Carbon NIA 1 1 

Location: 77492 

Note: Analtyical data reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for metals represents estimated result and N qualilier for metals represents spile recoveries in the matrix spike 

( 5 )  The calculation for the mean concentration includes all J, B, and N.qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the Janwuy 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

sample did not meet advisory limits. 

pfl= micrograms per liter 
pCiA = picocuries per liter 
NIA = Not Applicable 
PCOC = Potential Chemical of Concern , a! t 2 o f 2  



TABLE4.7-1 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) NORTH WALNUT CREEK UPSTREAM OF OU6 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections b g e ( 4 )  Activity (5) 
I 

Volatile Organic Compounds @g/l) 
2.50E4-00 Methylene chloride NIA 2 2 100.0% 2.00E+OOJ - 3.00E+OOJ 

PCOC Total Metals above background @g/l) 
Aluminum 3.53E4-03 2 1 50.0% 
Sodium 3.16E4-04 2 1 50.0% 

3.70E4-03 
3.29E4-04 

3.70Ei-03 
3.29E4-04 

PCOC Dissolved Metals above background (&I) 
Sodium 3.19Ei-04 2 1 50.0% 3.60Ei-04 3.60Ei-04 

Other Parameters (mg/l) 
Total Organic Carbon NIA 2 2 100.0% 6.50Ei-00 - 6.58Ei-00 6.54Ei-00 

Locations: SW67093 and SW67493 

, 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes Jqualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the Janua~y 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgA = micrograms per liter 
mgA = milligrams per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 



TABLE 4.7-2 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) IN THE NORTH WALNUT CREEK DRAINAGE 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

Volatile Organic Compounds @@) 
Methylene chloride NIA 

PCOC Total Metals above backgrwrnd @@) 
Barium 1.4 1EH2 
calcium 4.61EH4 
Magnesium . 9.13EH3 
Potassium 4.04Bi-03 
sodium 3.16E+04 
Strontium 5.19EM2 

PCOC Dissolved Metals above background @g/l) 
Barium 1.53Ei-02 
Calcium 4.69E+04 
Magnesium 9.13EH3 
Potassium 3.80EH3 
sodium 3.19B+04 

PCOC Total Radionuclides above background (pCVl) 
Tritium 4.94BH2 
uranium-23 31234 1.59Ei-00 
Uranium-235 1.99E-01 
Uranium-238 1.23Ei-00 

Other Parameters and Analytes above background (m@) 
Total Organic Carbon NIA 

5 

5 -  
5 
5 
5 
5 
5 

5 
5 
5 
5 .  
5 

5 
5 
5 
5 

5 

2 40.0% 

1 20.0% 
4 80.0% 
5 100.0% 
1 20.0% 
4 80.0% 
1 20.0% 

1 20.0% 
4 80.0% 
5 100.0% 
2 40.0% 
4 80.0% 

1 20.0?? 
4 80.0% 
1 20.0?? 
5 100.0?? 

5 100.0% 

2.06Ei-02 
4.87E+03 - 8.34BM3 
1.01E+04 - 1.88E+04 

6.99EM3 

5.24EM2 
3.85E+04 - 4.71E+04 

2.02B+02 
4.81E+04 - 8.30B+04 
9.%E+03 - 1.86E+04 
5.18EM3 - 7.76B+03 
4.13EM4 - 5.02EM4 

5.10E+02 

3.90E41J 
1.70E+00 - 4.90E+00 

1.30E+00 - 4.00E+00 

5.35E+00 - 1.17+01 

2.80E+00 

2.02E+02 
6.06BW 
1.31E+04 
6.47Ei-03 
4.46Bi-04 

5.10EN2 
2.60E+00 
3.90E-01 
2.40E+00 

8.09E+00 
NitrateINitrite 1.56Ei-00 5 2 40.0?? 2.08E+00 - 2.53E+00 2 .31Em 

Locations: SW67193, SW67393, SW67893, SW68093, and SW68193 

Note: Analytical data is reported in scientific notatation. 
(4w7-91~~~2I~swNWC.xL~YI7/95 1U.e AK) Sheet 1 of 2 



TABLE 4.7-2 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) IN THE NORTH WALNUT CREEK DRAINAGE 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSYl) Samples (2) Detections (3) Detections Range(4) Activity (5) ' 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the J a n u y  15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgA = micrograms per liter 
m a  = milligrams per liter 
N/A - Not Applicable 
pCiA = picocuries per liter 
PCOC = Potential Chemical of Concern 

t20 f2  



TABLE4.7-3 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) IN THE SOUTH WALNUT CREEK DRAINAGE 

Concentration MWUI 

Number of Number of Percent or Activity Concentration or 
Analyte BSYl) Samples (2) Detections (3) Detections wge(4)  Activity (5) 

Volatile Organic Compounds @@I) 
1,2-Dichloroethene 
Chloroform 

PCOC Total Metals above background (J@) 
Barium 
Calcium 
Magnesium 
Potassium 
sodium 
Strontium 

PCOC Dissolved Metals above backgruund @@I) 
Calcium 
Magnesium 
Potassium 
sodium 

NIA 
NIA 

1.41E+02 
4.61Ei-04 
9.13E4-03 
4.04E+03 
3.16E+04 
5.19E+02 . 

4.69EM4 ' 

9.13E+03 
3.8OEi-03 
3.19E4-04 

PCOC Total Radionuclides above background (pCVl) 
uranium-2331234 1.59E+00 
Uranium-235 1.99E-01 
Uranium-238 1.23E+00 

Other Parameters and Analytm above background (m@) 
Total Organic Carbon NIA 

2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 

2 

1 
1 

1 
2 
2 
1 
2 
1 

2 
2 
2 
2 

1 
1 
1 

2 

50.0% 
50.0% 

50.00h 
100.00? 
100.00h 
50.0% 
100.0% 
50.0% 

100.0% 
100.0% 
100.0% 
351-720 

50.0% 
50.0% 
50.0% 

100.0% 

1.4 1 EM2B 
6.02E+04-1.11E+05 
12.8E+04-2.67E+04 

6.44E+03 

7.38E+02 
4.53E+04-7.82E+04 

4.80E+00 
2.3E4lBJ 
5.10E+OO 

4.00EW 
1.00E+00 

1.41E+02 
8.56EW4 
1.98BW 
6.44E+03 
6.18E+04 
7.38E+02 - 

7.70Ei-04 
1.99E+04 
5.26E+03 
6.36Ei-04 

4.80E+OO 
2.30E41 
5.10E+00 

7.71E+00 
2.98E+00 NitratehJiUite 1.56E+00 2 2 100.0% 

Locations: SW67593 and SW67693 

Note: Analytical data are reported in scientific notation. . 
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TABLE4.7-3 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) IN THE SOUTH WALNUT CREEK DRAINAGE 

Concent ration Mea0 
Number of Number of Percent or Activity Concentration or 

Analyte BSYl) Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 

(1)The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 

(2)"Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 
not received at RFEDS by the January 15, 1994 cutoff. 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 
concentratiodactivity range, and mean concentration refer only to results exceeding BSL. 

(4) J qualifier represents estimated result, and B qualifier for metals represents estimated results. 
(5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

m u  = milligrams per liter 
pgA= micrograms per liter 
pCiA = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

@ t 2 o f 2  



TABLE 4.7-4 
ANALYTES DETECTED IN SURFACE WATER (BASEFLOW) IN THE McKAY DITCH AND W AND I EFFLUENT 

Concentration MePn 
Number of Number of Perrent or Activity Concentration or 

Analyte BSW) Samples (2) Detections (3) Detections Range Activity (4) 

PCOC Total Metals above background (&I) 
Calcium 
Magnesium 
Potassium 
sodium 

PCOC Dissolved Metals above background Qgh) 
Calcium 
Magnesium 
Potassium 
Sodium 

4.61E-4 
9.13E+03 
4.04E+03 
3.16Ei-04 

4.69EW 
9.13E+03 
3.8OEi-03 
3.19E+04 

2 1 50.0% 
2 1 50.0?? 
2 1 50.0?? 
2 1 50.00? 

2 1 50.00/0 
2 1 50.0% 
2 1 50.0?? 
2 1 50.0?? 

Other Parameters and Analytes above background (mgh) 
Total Organic Carbon NIA 2 2 100.00? 7.3 8EW- 1.27Ei-O 1 1 .00E+0 1 
Nitratflitrite 1.56E+00 2 1 50.0?? 1.63EW 1.63EW 

Locations: SW68293 and SW67993 

Note: Analytical data are reported in scientific notation. 
(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection d e ,  or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) Real and duplicate sample results have been averaged. 

m a  = milligrams per liter 
pa= micrograms per liter 
NIA = Not Applicable 
PCOC = Potential Chemical of Concern 

. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
, 
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TABLE4.7-5 , 

ANALYTES DETECTED IN SURFACE WATER (STORM EVENT) NORTH WALNUT CREEK UPSTREAM OF OU6 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections -ge(4) Activity (5) 

Volatile Organic Compounds @@l) 
Acetone 

PCOC Total Metals above background @gA) 
Aluminum 
Barium 
Magnesium 
Potassium 
sodium 
Zinc 

PCOC Dissolved Metals above background @@l) 
Magnesium 
sodium 

PCOC Total Radionuclides above background @CUI) 
Gross alpha 
Gross beta 
Urani~m-233/234 
Uranium-238 

N/A 

3.53EM3 
1.41Ei-02 
9.13Ei-03 
4.04E+03 
3.16E+04 
1.59E+02 

9.13EM3 
3.19E+04 

1.97E+01 
2.18E+01 
1.59Ei-00 
1.23Ei-00 

2 

2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 

1 

2 
2 
2 
1 
1 
1 

1 
1 

2 
2 
2 
2 

50.0% 

100.0% 
100.0% 
100.0% 
50.0% 
50.0% 
50.0% 

50.0% 
50.0% 

100.0?? 
100.0?? 
100.0% 
100.0% 

3.00E+OOJ 

7.20E+03N-7.66E+03N 
1.82E+02B-5.83E+02 
1.32E+04-1.96E3+04 

1.75Et04 
3.75Ei-04 
3.40Ei-02 

1.16EM 
3.80Ei-04 

4.50EM 1 -9.30E+O 1 
3.00E+0 1 -2.40E+02 

2.80E+OOB-4.10E+OOB 
2.60E+OOB-4.2OE+OOB 

3.00Ei-00 

4.19E+04 
3.83E+02 
1.64Et04 
1.75Ei-04 
3.75E+04 
3.40Ei-02 

1.16E+04 
3.80Ei-04 

6.90E+01 
1.35E+02 
3.50Ei-00 
3.40Ei-00 

Other Parameters (man) - 
Total Organic Carbon NIA 2 2 100.oo/o 1 .MEW 1- 1.90E+01 1.45Ei-O 1 

Locations: SW68593 and SW68793 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2)"Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 
not received at RFEDS by the Janllary 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

, ? a t  1 of2 
(4) J a r  represents estimated result, B qualifier for metals represents estimat e and N qualifier for metals represents spikes recoveries in the ma 

(1047- 521)(SSWWNWC.XLs)(Yl7&V] 1052 AMI 



TABLE 4.7-5 
ANALYTES DETECTED IN SURFACE WATER (STORM EVENT) NORTH WALNUT CREEK UPSTREAM OF OU6 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSYl) Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 

sample did not meet advisory limits. 
(5) The calculation for the mean concentration includes all J, N and B qualified data. Real and duplicate sample results have been averaged. 

mgA = milligrams per liter 
pgA = micrograms per liter 
p ~ i / l =  picorhies per liter 
NIA = Not Applicable 
PCOC = Potential Chemical of Concern 

c 

. 
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TABLE 4.7-6 
ANALYTES DETECTED IN SURFACE WATER (STORM EVENT) IN THE NORTH WALNUT CREEK DRAINAGE 

Concentration 
Mean Concentration Number of Number of Pement or Activity 

Analyte BSW)  Samples (2) Detections (3) Detections Rw?F(4) or Activity (5) 

Semivolatile Organic Compounds @gh) 
Benzoic acid 
Diethyl phthalate 

PCOC Total Metals above background (rcg/l) 
Aluminum 
Arsenic 
BariUlll 
Calcium 
Magnesium 
Potassium 
Strontium 
Zinc 

PCOC Dissolved Metals above background egh) 
Barium 
Magnesium 
Potassium 

NIA 
NIA 

3.53EM3 
7.40Ei-00 
1.4 1EM2 
4.61E+04 
9.13EM3 
4.04EM3 
5.19EM2 
1.59EM2 

1.53EM2 
9.13EM3 
3.80EM3 

PCOC Total Radionuclides above background @CUI) 
Gross beta 2.18EM1 
Uranium-23 3/234 1.59Ei-00 
Uranium-235 1.99E-0 1 
Uranium-238 1.23Ei-00 

Other Analytes and Parameters above background (mgh) 
NitrateMitrite 1.56Ei-00 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 

3 
3 
3 
3 

3 

1 
1 

3 .  
1 
1 
1 
1 '  
1 
1 
2 

1 
1 
1 

1 
1 
1 
1 

1 

33.3% 
33.3% 

100.0% 
33.3% 
33.3% 
33.3% 
33.3% 
33.3% 
33.3% 
66.7% 

33.3% 
33.3% 
33.3% 

33.3% 
33.3% 
33.3% 
33.3% 

100.0% 

5.58EM3N-4.47EMSN 
1.3 3EM 1 
4.49EM3 
2.3 3EM5 
1.3 1EM5 
7.92BM4 
1.76Ei-03 

1.85EM2-2.45EM3 

6.04EM2 
9.80EM3 
6.08EM3 

3.45EM2 
1.65EMlB 
9.00E-01 

1.85EM 1B 

1.80Ei-00 

3.00Ei-00 
2.00Ei-00 

1.53EM5 
1.33EM1 
4.49EM3 
2.3 3EM5 
1.31EM5 
7 .92EN 
1.76EM3 
1.32EM3 

6.04EM2 
9.80Ei-03 
6.OSEi-03 

3.45EM2 
1.65EM 1 
9.00E-01 
1.85EM 1 

1.80E+00 
100.0% 9.00Ei-00-2.55EM 1 1.48EM 1 Total Organic Carbon NIA 3 3 

Locations: SW69093. SW69293, and SW69393 

Note: Analytical data are reproted in scientific notation. 

9 eet 1 of2 



. TABLE4.7-6 
ANALYTES DETECTED IN SURFACE WATER (STORM EVENT) IN THE NORTH WALNUT CREEK DRAINAGE 

Concent ration 
Number of Number of Percent or Activity Mean Concentration 

Analyte B S W )  Samples (2) Detections (3) Detections h g e ( 4 )  or Activity (5) 
(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum ofthe background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, N qualifier for metals represents spike recoveries in the matrix spike sample did not meet advisory limits, 

( 5 )  The calculation for the mean concentration includes J, N, and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

B qualifier for metals represents estimated result. 1 

mgA = milligrams per liter 
@l= micrograms per liter 
pCiA = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 



TABLE4.7-7 
ANALYTES DETECTED IN SURFACE WATER (STORM EVENT) IN THE SOUTH WALNUT CREEK DRAINAGE 

Concentration 
Number of Number of Percent or Activity Mean Concentration 

Analyte BSL (1) Samples (2) Detections (3) Detections Rwzd4) or Activity (5) 

Volatile Organic Compounds (pgll) 
Acetone 
Tetrachloroethene 
Trichloroethene 

Semivolatile Organic Compounds (pgll) 
Diethyl phthalate 

N/A 
N/A 
NIA 

N/A 

PCOC Total Metals above background (pgll) 
Aluminum 3.53EM3 
Potassium 4.04EN3 
Zinc 1.59EN2 

PCOC Dissolved Metals above background (pgll) 
Potassium 3.80EM3 

Other Analytes and Parameters above background (m@) 
Nitrate/Nitrite 1 . 5 6 E W  

3 
3 
3 

3 

3 
3 
3 

3 

3 

1 33.3% 
1 33.3% 
1 33.3% 

1 33.3% 

1 33.3% 
2 66.7% 
1 33.3% 

1 33.3% 

1 33.3% 

5.00E+OOJ 
2.00EMOJ 
2.00EWJ 

2.00EWJ 

7.86EM3N 

3.OSEM2 
4.08EM3B-5.57EM3 

5.17E+03 

1 .90EW 

5.00E+OO 
2.00Ei-00 
2 . 0 0 E W  

2 . 0 0 E W  

7.86BM3 
4.83BM3 
3.08EM2 

5.17EM3 

1.90Ei-00 
8.67Ei-00 Total Organic Carbon NIA 3 3 100.0% 8.00E+00-1.00EMl ~ 

Locations: SW68693, SW68893, and SW68993 

' Note: Analytical data are reported in scientifi notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections 

(4) J qualifier represents estimated result, B qualifier for metals represents estimated result, and N qualifier for metals represents spike recoveries in the 

( 5 )  The calculation for the mean concentration includes all J, N and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

matrix spike sample did not meet advisory limits. 

' 

mg/l = milligrams per liter N/A = Not Applicable 
micrograms per liter 

I O Y ~  ,,YE,,, PCOC = Potential Chemi Q e e t l o f l  





TABLE 4.7-9 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.2 (POND A-2) 

Number of Number of Concentration 
Samples Detections Percent or Activity Mean Concentration 

Analyte BSL(1) (2) (3) Detections h g e ( 4 )  or Activity (5) 
Volatile Organic Compounds @g/l) 
Methylene chloride N/A 

Semivolatile Organic Compounds @g/l) 
Di-n-butyl phthalate N/A 

PCOC Total Metals above background @gA) 
Magnesium 2.63E+04 
Sodium 2.18E+04 

PCOC Dissolved Metals above background @g/l) 
Lead 3.70EW 
Magnesium 1.74EM4 
Potassium 5.17€+03 
Sodium 2.35E+04 

PCOC Total Radionuclides above background @Ci/l) 
Gross beta 5.14E+00 
Uranium-238 3.07EW 

PCOC Dissolved Radionuclides above background @Ca) 
Cesium- 1 3 7 1.49E-0 1 

5 

5 

5 
5 

5 
5 
5 
5 

5 
5 

3 

1 

1 

4 
5 

2 
5 
5 
5 

4 
5 

1 

20.0% 

20.0% 

80.0% 
100.0% 

40.0% 
100.0% 
100.0% 
100.0% 

80.0% 
100.0% 

33.3% 

2.00E+OOJ 

1 .OOE+OOJ 

2.66B+04 - 2.75E+04 
1.64B+05 - 1.78B+05 

3.80E+00 - 3.90€+00 
2.738+04 - 2.80E+04 
7.42B+03 - 7.94B+03 
1.71EM5 - 1.87E+05 

9.06E+00 - 1.20E+01 
3.30E+00 - 4.10E+00 

3 S9E-0 1 J 

2.00E+00 

1.00E+00 

2.7 1 E N 4  
1.70E+05 

3.85EMO 
2.76Ei-04 
7.69E+03 
1.768+05 

1.02Ei-O 1 
3.648+00 

3 S 9 E 4  1 
Uranium-23 8 1.69EW 5 5 100.0% 2.88E+00 - 3.20E+00 3.02E+00 

Locations: SW60592, SW60692, SW60792, SW60892, and SW60992 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

@l = micrograms per liter 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

N/A = Not Applicable 
icocuries per liter "'"0 PCOC = Potential Chemical o ncern ce * s e e t l o f l  



TABLE 4.7-10 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.3 (POND A-3) 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

Semivolatile Organic Compounds CgA) 
Di-n-butyl phthalate NIA 5 3 60.0% 1 .00E+OOJ-2.00E+OOJ 1.00E+00 

PCOC Total Metals above background CgA) 
Sodium 2.18EM4 5 5 100.0% 2.31E+04 - 3.66EM4 2.61Ei-04 

PCOC Dissolved Metals above background (&I) 
Sodium 2.358+04 5 4 80.0% 2.35E+04 - 3.59EM4 2.69Bi-04 

PCOC Total Radionuclides above background @Ca) 
Gross beta 5.14EM0 5 1 20.0% 7.10EMO 7.10EM0 

2.40E-01 Uranium-23 5 1.90E-0 1 5 1 20.0% 2.40E-0 1 J 
Uranium-238 3.07E+00 5 1 20.0% 3.70EM0 3.70EWO 

PCOC Dissolved Radionuclides above background @Gin) 
Uranium-238 1.69Ei-00 5 1 20.0% 4.20EM0 4.20E+00 

Locations: SW61092, SW61192, SW61292, SW61392, and SW61492 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

mgA -Inilligrams per liter 
pa= microgram per liter 
pCi/l- picocuries per liter 

NIA = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.7-11 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.4 (POND A-4) 

Concentration MerUr 
Number of Number of Percent or Activity Concentration or 

Analyte B S W )  Samples (2) Detections (3) Detections Range Activity (4) 

PCOC Total Metals above background (pgll) 
sodium 2. 

PCOC Dissolved Metals above background (pgll) 
Potassium 5. 
sodium 

100.0Yo 3.44BM - 3 . 6 4 B M  3.51B+04 8E+04 5 5 

7E+03 5 5 100.0% 8.50Bi-03 - 8.73BM3 8.62BN3 
2.35Bi-04 5 5 100.00! 3.49BM - 3.58B+04 3.54B+04 

PCOC Total Radionuclides above background @CiA) 

Locations: SW61592, SW61692, SW61792, SW61892, and SW61992 

Note: Analytical data are reported in scientific notation. 

Gross beta 5.14E+00 5 5 100.0% 8.20E+00 - 1.00EMl 8.90E+00 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code. or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) Real and duplicate sample results have been averaged. 

not received at RFEDS by the Janrlary 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

mg/l = milligrams per liter 
@ =  micrograms per liter 
pCiA = picocuries per liter 
N/A = Not Applicable 
PCOC - Potential Chemical of Concern 



TABLE 4.7-12 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.5 (POND B-1) 

Concentration Mean 
Number of Number of Percent or Activity Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections -ge(4) or Activity (5) 

Volatile Organic Compounds (j@) ' 1,2-Dichloroethane N/A 5 1 20.0% 1 .OOE+OOJ 1.00Ei-00 , Tetrachloroethene NIA 5 2 40.0% 6.00E+00 - 1.20EM1 9.00E+00 

PCOC Total Metals above background (@I) 
Sodium 

PCOC Dissolved Metals above background @g/I) 

2. MEN4 5 ' 5  100.0% 7.38E+04 - 7.77B+04 7.53E+04 _ _  

Magnesium 1.74Ei-04 5 5 100.0% 1.87E+04 - 2.02EW4 1.95EM4 
Sodium - 2.35Ei-04 5 5 100.0% 7.63E+04 - 8.09E+04 7.87E+04 

PCOC Total Radionuclides above background @CUI) 

PCOC Dissolved Radionuclides above background @Gin) 

Gross beta 5.14E+00 5 4 80.0% 5.47E+00 - 8.00E+OOC 6.29E+00 

Cesium-137 1.49E-0 1 4 2 50.0% 1.72E-01J - 3.54E-01J 2.63E-01 
Strontium-89,90 1.30E+00 5 2 40.0% 1.37E+00 - 2.50E+00 1.94E+00 
Uranium-238 1.69Ei-00 4 2 50.0% 1.74E+00 - 1.89E+00 1.81E+00 

Locations: SW62092, SW62192, SW62292, SW62392, and SW62492 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, C qualifier for radionuclides indicates elevated total dissolved solids in the sample. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

mgA = milligrams per liter N/A = Not Applicable 
pgA = micrograms per liter PCOC = Potential Chemical of Concern 
pCi/l= picocuries per liter 

not received at RFEDS by the January 15, 1994 cutoff, 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
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TABLE 4.7-13 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.6 (POND B-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections rnne(4) or Activity (5) 

Volatile Organic Compounds @gA) 
lY2-Dichloroethene 
Acetone 
Trichloroethene 

NIA 
NIA 
N/A 

PCOC Total Metals above background @g/I) 
Sodium 2.18EM4 

PCOC Dissolved Metals above background @gA) 
Lead 3.70EW 

SodiUm 2.35EM4 
Magnesium 1.74Ei-04 

PCOC Total Radionuclides above background @Ci/l) 
Gross beta 5.14E+00 
Urani~m-233/234 3.22Bi-M 
Urani~m-235 1.90E-01 
Uranium-238 3.07EM0 

PCOC Dissolved Radionuclides above background @Ci/l) 
Cesium- 1 37 1.49E-0 1 

5 
5 
5 

6 

6 
6 
6 

6 
6 
6 
6 

6 

3 
2 
4 

6 

1 
6 
6 

1 
1 
2 
1 

3 

60.0% 

80.0% 
40.0% 

100.0% 

16.7% 
100.0% 
100.0% 

16.7% 
16.7% 
33.3% 
16.7% 

50.0% 

2.00EMOJ - 3.00Ei-MJ 
9.00EMOJ - 1.80EM1 
2.0OE+OOJ - 4.00EWJ 

5.57EM4 - 6.56EM4 

4.90EW 
1.84EM4 - 2.48EM4 
5.68BM4 - 6.49€+04 

5.20EW 
3 .57Em 

2.19E-01J - 3.37E-01J 
3.20E+00 

2.22E-01J - 6.1OE41J 
Uranium-238 1.69€+00 6 3 50.0% 1.80EM0 - 1.87EM0 

2.00E+00' 
1.35EM1 
2.00E+00 

5.92EM4 

4.90EM0 
2.3 3 EM4 
6.06EM4 

5.20EM0 
3.57E+00 
2.78E-01 
3.20EM0 

4.05E-01 
1.83E+00 

Locations: SW62592, SW62692, SW62792, SW62892 (6), and SW62992 

Notes: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviation 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 
not received at RFEDS by the January 15, 1994 cutoff. 

range, and mean concentration refer only to resulk 
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TABLE 4.7-13 - 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.6 (POND B-2) 

Concent ration Mean 
Number of Number of Percent or Activity Concent ration 

Analyte BSL(1) Samples (2) Detections (3) Detections k g e ( 4 )  or Activity (5) 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 
(6) A shallow and a deep sample suite were collected h m  site SW62892. The deep sample suite, SWu6061WC, was collected at 4.5 feet below 

the pond surface and the shallow sample suite, SWu6028WC, was collected above the 4.5 foot depth. .- 

pgA = micrograms per liter 
pCin = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

I (~7 -91OQ32.S521HpswaZXiS)Q~ 11:21 AM) Sheet 2 of 2 



TABLE 4.7-14 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.7 (POND B-3) 

~ _ _ _ ~  

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte B S W  Samples (2) Detections (3) Detections W g e ( 4 )  Activity (5) 
Volatile Organic Compounds (&I) 
Chloroform NIA 5 5 l.OOE+OOJ 1.00E+00 100.0% 

PCOC Total Metals above background @gA) 
sodium 2.18E4-04 5 5 100.0% 22.28E+04-2.60E+04 2.48EM4 

PCOC Dissolved Metals above background ugh) 
Potassium 5.17E+03 5 5 100.0% 7.33E+03-9.42E+03 8.74E+03 
Sodium 2.3 5E+04 5 5 100.0% 2.36Ei-04-2.73 E+04 2.58Ei-04 

PCOC Total Radionuclides above background @Ci/l) 
9.22E4-00 Gross beta 5.14E+00 5 5 100.0% 7.70E+00-1.00E+Ol 

Other Analytes above background (m@) 
Nitrate 5.25E4-00 5 5 100.0% 5.40E+00-7.8E+00 5.55Ei-00 

Locations: SW63092, SW63 192, SW63292, SW63392, and SW63492 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

rng = milligrams per liter 
pgA = micrograms per liter 
pCUI = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 



TABLE 4.7-15 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concent ration 

Analyte BSL(1) . Samples (2) Detections (3) Detections b g e ( 4 )  or Activity (5) 

Volatile Organic Compounds @gA) 
Chloroform 
Trichloroethene 

Semivolatile Organic Compounds @gA) 
Di-n-butyl phthalate 

PCOC Total Metals above background @%I) 
Potassium 
Sodium 

. .  

PCOC Dissolved Metals above background @gA) 
Magnesium 
Potassium 
Sodium 

NIA 
NIA 

NIA 

' 9.80Ei-03 
2.18Ei-04 

1.74Ei-04 
5.17Ei-03 
2.35Ei-04 

5 
1 

2 

4 
5 

. .. 

1 
4 
5 

100.0% 
20.0% 

40.0% - 

80.0% 
100.0% 

20.0% 
80.0% 
100.0% 

8.00E-01J - 2.00EMOJ 1.40Ei-00 
6.00Ei-00 6.00Ei-00 

1.00EMOJ - -  -- 1.00Ei-00 

1.02Ei-04 - 1.12EW4 1.07Ei-04 
2.58Ei-04 - 3.76Ei-04 2.86Ei-04 

2.03Ei-04 2.03E4-04 
1.11Ei-04 - 1.20Ei-04 1.14Ei-04 
2.77Ei-04 - 3.94Ei-04 3.08Ei-04 

1.10Ei-01 - 1..50E+Ol 12 
4.00E-01 - 5.60E-01 4.80E-01 

PCOC Total Radionuclides above background @Ca) 
Gross beta 5.14Ei-00 5 4. 80.0% 
Uranium-235 1.90E41 5 2 40.0% 

Locations: SW63592, SW63692, SW63792, SW63892, and SW63992 

Notes: Analytical are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 
not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(4047-9100132(.521)(psw&(XLS)(9RI195 4:46 PM) Sheet 1 of 2 



TABLE 4.7-15 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.8 (POND B-4) 

I Concentration Mean 
Number of Number of Percent or Activity Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections Wge(4) or Activity (5) 
~ 

(5) The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

mgA = milligrams per liter 
pgA= micrograms per liter 
pCiA = picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

0""' 
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I TABLE 4.7-16 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.9 (POND B-5) 

Concentration Mean 
Number of Number of Percent or Activity Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) or Activity (5) 

I , PCOC Total Metals above background @gh) 
SOdiUm 2.18Ei-04 5 5 100.0% 2.50Ei-04 - 2.77Ei-04' 2.66Ei-04 

PCOC Dissolved Metals above background @@) 
Lead 3.70EW T ,  5 1 20.0% 4.60EW 4.60EM0 
Potassium 5.17Ei-03 5 5 100.0% 8.41Ei-03 - 8.99EM3 8.76Ei-03 
Sodium 2.35EM4 5 5 100.0% 2.48Ei-04 - 2.85Ei-04 2.74Ei-04 

PCOC Total Radionuclides above background @Ci/l) 
Gross beta 5.14Ei-00 5 5 100.0% 7.00Ei-00 - 1.40Ei-01 1 .OOE+O 1 

Locations: SW64092, SW64192, SW64292, SW64392, and SW64492 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceedingthe BSL. 

mg/l = milligrams per liter 
@I= micrograms per liter 
pCiA = picocuries per liter 

N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 



TABLE 4.7-17 
ANALYTES DETECTED IN POND SURFACE WATER AT IHSS 142.12 (W AND I POND) 

~ ~ 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte B S W  Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 

PCOC Total Metals above background @gA) 
Sodium 2.18E+04 5 5 100.0% 2.32E+04 - 2.418+04 2.37E4-04 

PCOC Dissolved Metals above background (Irgh) 
Sodium 2.3 5E+04 5 4 80.0% 2.36E+04 - 2.678+04 2.46EM4 

r 

PCOC Total Radionuclides above background @CUI) 
Gross beta 5.14Ei-00 5 3 60.0% 5.30E+00 - 7.10E+00 6.20E+00 

Locations: SW64592, SW64692SW64792, SW64892, and SW64992 

Note: Analytical data are reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgA = micrograms per liter 
pCf l=  picocuries per liter 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

*IO,, 



TABLE 4.8-1 
ANALYTES DETECTED IN STREAM SEDIMENTS NORTH WALNUT CREEK UPSTREAM OF OU6 

Mean 
Number of Number of Percent Concentration or 

Analyte Samples (1) Detections Detections Activity (3) 

Semivolatile Organic Compounds (pgkg) 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzoic acid 
Butyl benzyl phthalate . 
Chrysene 
Di-n-butyl phthalate 
Fluoranthene 
Indeno( 1,2,3 -cd)pyrene 
Phenanthrene 
Pyrene 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
2 
2 
1 
1 
2 
1 
2 
1 
2 
1 
2 
2 

50.0% 
100.0% 
100.0% 
50.0% 
50.0% 
100.0% 
50.0% 
100.0% 
50.0% 
100.0% 
50.0% 
100.0% 
100.0% 

6.50Ei-01 J 
7.80EMlJ - 1.70EM2J 
1.60EM2J - 2.00EM2J 

2.00Ei-02 J 
7.40EM 1 J 

1.20Ei-02J 

7.50Ei-01 

6.60Ei-0 1 J 

9.50Ei-01 J - 1.30EM2J 

9.10EMlJ - 1.80EM2 

1.60EM2J - 3.80EM2J 

l.lOEi-02J - 2.60EW2J 
1.60EM2J - 3.50EM2J 

6.50E4-01 
1.24Ei-02 
1.80Ei-02 
2.00Ei-02 
7.40Ei-01 
1.13EM2 
1.20EM2 
1.36Ei-02 
7.50Ei-01 
2.70EM2 
6.60Ei-0 1 
1.85Ei-02 
2.55Bi-02 

Other Parameters (mglkg) 
Total Organic Carbon 2 2 100.0% 7.79EM3 - 2.19Ei-04 1.48Ei-04 

Locations: SED69492 and SED69692 

Note: Analytical data is reported in scientific notation. 

(1) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(2) J qualifier represents estimated result. 
(3) The calculation for the mean concentration includes all J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

pgkg = qicrograms per kilogram 
mgkg = milligrams per kilogram 



TABLE 4.a~ 
ANALYTES DETECTED IN STREAM SEDIMENTS NORTH WALNUT CREEK DRAINAGE 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSYU Samples (2) Detections (3) Detections rnge(4) Activity (9 

Volatile Organic Compounds @&g) 
Acetone 
Methylene chloride 

Semivolatile Organic Compounds @glkg) 

Benzo@)fluoranthene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Phenanthrene 

Benzo(a)Wrene 

Pyrene 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

PCOC Metals above background (mgikg) 
calcium 1.30EW 
Iron 2.14EM4 
Manganese 6.68EM2 
Potassium 2.35EM3 

PCOC Radionuclides above background @Gin) 
TritiUIIl 7.24EM2 

Other Parameters and Analytes above background (mg/kg) 
Total Organic Carbon NIA 

5 
5 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 

6 

6 

1 
1 

1 
1 
1 
3 
1 
3 
1 
1 

1 
1 
1 
1 

1 

6 

20.0% 
20.0% 

16.7% 
16.7% 
16.7% 
50.0% 
16.7% 
50.0% 
16.7% 
16.7% 

16.7% 
16.7% 
16.7% 
16.7% 

16.7% 

100.0% 

6.30EM1 
7.00E+OoJ 

1.10EM2J 
1.40EM2J 
5.10EM2J 

1.00EM2J 

1.10EM2J 
1.60EM2J 

4.30EMlJ - 1.90EM2J 

4.50EMlJ - 1.80EM2J 

1.51EW 
2.15E+04 
1.00Ei-03 
2.66EM3 

7.65E4-02 

1.48EM3 - 1.22E+04 

6.30EMl 
7.00E+00 

1.10EM2 
1.40Ei-02 . 

5.1OEM2 
9.5OEi-01 
1.00EM2 
1.04EM2 
1.10EM2 
1.60EM2 

1.51EW 
2.15E+04 
1.00EM3 
2.66E4-03 

7.65E+02 

7.26EM3 
5.29EM 1 3.92EM 1 6 1 16.7% 5.29EM 1 Nitratmitrite 

Locations: SED68192, SED68492, SED68592, SED68692, SED68792, and SED68992 
Note: Analytical data is reported in scientific notation. 
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TABLE 4.8-2 
ANALYTES DETECTED IN STREAM SEDIMENTS NORTH WALNUT CREEK DRAINAGE 

Concentration MePn 
Number of Number of Percent or Activity Concentration or 

~ RavYx4) Activity (5) Analyte B S W  Samples (2) Detections (3) Detections 

(l).The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15,1994 cutoff. 

concentratiodadvity range, and mean concentration refer only to results exceeding the BSL. 

pg/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
N/A = Not Applicable 
pCi/l= picocuries per liter 
PCOC = Potential Chemical of Concern 

at 2 of2 



TABLE 4.8-3 
ANALYTES DETECTED IN STREAM SEDIMENTS SOUTH WALNUT CREEK DRAINAGE 

Concent ration M a  
Number of - Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 
I 

Semivolatile Organic Compounds @fig) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gh0perylene 
Be&) fluoranthene 
Benzoic acid 
Chrysene 
Di-n+utyl phthalate 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indene( 1,2,3cd)yyrene 
Naphthalene 
Phenanthrene 
Pyrene 

- 

PCOC Metals above background (mg/kg) 
Calcium 

PCOC Radionuclides above backgruund @Ci/l) 
Tritium 

Other Parameters (mgkg) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.30E4-04 

7.24Ei-02 

Locations: SED68892, SED69792, SED69892, SED69992, and SED70092 

( 4 0 4 7 - 9 l o o o z ~ n l X s s D s w C . ~ ~ ~ I ? ~ ~  1I:OOAM) 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. .  

5 

5 

1 20.0?? 
2 * 40.0% 
2 -  .40.oo/o 
2 40.00/0 
2 40.0?? 
2 40.0% 
2 40.0?? 
1 20.0?! 
2 40.0% 
3 60.0?? 
1 20.0% 
2 40.00! 
1 20.00? 
2 40.0% 
1 20.0% 
2 40.0% 
2 40.0?4 

I 20.0?! 

2 40.00? 

1.30E+02J 
l.IOEM2J - 1.50EW2J 
3.60E+02J - 4.30E+02 - - . . 

4.10EW2J - 4.80E+02 . 

5.50E+02 - 6.50E+02 
1.20E+02J - 1.60E+02J 
1.90E+02J - 2.30E+02J 

1.10E+02J 
4.30EM2J 5.1OEM2 

3.70Ei-4 1 J 

8.90Ei-01 

4.60Ei-O 1 J 

4.60EMlJ - 6.80ENlJ 

8.70EM2 - 1.00E+03 

1.50E+02J - 1.80EM2J 

6.00E+02 - 7.50E+02 
7.60EW2 - 9.60E+02 

9.57E+04 9.57Eto4 

8.38E+02 - 1.12Ei-04 6.02E+03 

Total Organic Carbons NIA 5 5 100.0% 4.58EW3 - 1.77EW 9.57Ei-03 
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TABLE 4.8-3 
ANALYTES DETECTED IN STREAM SEDIMENTS SOUTH WALNUT CREEK DRAINAGE 

Concentration M W  
Number of Number of - Percent or Activity Concentration or 

Analyte B S W )  Samples (2) Detections (3) Detections RJW64) Activity Q 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result. 
( 5 )  The calculation for the man concentrationincludes all J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15,1994 cutoff. 

concenmtiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
N/A = Not Applicable 
pCiA = picocuries per liter 
PCOC = Potential Chemical of Concern 



TABLE4.8-4 
ANALYTES DETECTED IN STREAM SEDIMENTS McKAY DITCH AND WAND I POND EFFLUENT 

- Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte Samples (1) Detections Detections Rwze(2) Activity (3) 

Semivolatile Organic Compounds (pgkg) 
Benzoic acid 2 1 50.0% 1.70EN2J 1.70E+02 
Benzyl alcohol 2 1 50.0% 4.10ENlJ 4.10E+01 
Bis(2ethylhexyl)phthalate 2 1 50.0% 1.70EM2J 7.00E+O1 
Di-n-butyl phthalate 2 1 50.0% 4.50E+O1 4.50E+O1 

Other Parameters (mgkg) 
Total Organic Carbon 2 -  2 100.0% 4.76EM3 - 7.55E+03 6.16Ei-03 

w t i o n s :  SED69292 and SED69392 

Note: Analytical data is reported in scientdk notation. 

(1) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation code, or data 

(2) J qualifier represents estimated result. 
(3) The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

m a g  = milligrams per kilogram 
= micrograms per kilogram 
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TABLE 4.8-5 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.1 (POND A-1) 

Concent ration Mt%O 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections F w H 4 )  Activity (5) 

Volatile Organic Compounds (ugkg) 
2-Butanone 
4-Methyl-2-pentanone 
Acetone 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (ugkg) 
Acenaphthene 
Anthracene 
Benzo(a)anhcene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2ethyl hexy1)phthalate 
Butyl benzyl phthalate 
Chrysene 
Di-n-1 phthalate 
Fluoranthene 
Indeno( 1,2,3al)pyrene 
Phenanthrene 

PesticidesfPCBs (ug/kg) 
Armlor-1254 

PCOC Metals above background (mg/kg) 
Potassium 
Zinc 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

2.60Ei-03 
1.02EM2 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 
5 

4 
1 
5 
5 
5 

1 
2 
4 
4 
3 
3 
4 
4 
1 
5 
2 
5 
3 
5 
5 

5 

2 
2 

a 

80.0% 
20.0% 
100.0% 
100.0% 
100.0% 

20.0% 
40.0% 
80.0% 
80.00! 
60.0% 
60.0% 
80.0?! 
80.0% 
20.0% 
100.0% 
40.0% 
100.0% 
60.0% 
100.0% 
100.0% 

100.0% 

4o.oyo 
40.0% 

6.00EWJ - 1.30EM1 
6.00EWJ 

5.30EMlB - 1.10EM2B 
9.00EWBJ - 9.00E+O1 
9.70EM1 - 2.10EM2 

8.90EM 1 J 
6.80EM 1 J - 8.80EM 1 J 
1.85EM2J - 2.70E+02J 
1.90EM2J - 3.10EM2J 
2.70EM2J - 4.20EN2J 
1.45EM2J - 2.10EM2J 
9.90EMlJ - 2.00EM2J 
9.00EMlJ - 4.85EM2J 

1.20EM2J 
7.30EMlJ - 3.50EM2J 
6.60EMlJ - 2.10EM2J 
2.40EM2J - 7.90EM2J 
1.40EM2J - 2.00EM2J 
1.70EM2J - 5.20EM2J 
1.70EM2J - 7.1OEM2 

3.20EM2 - 5.90EM2 

2.81EM3 - 3.54EM3 
1.07EM2 - 7.10EM2 

1.00EM1 . 
6.00Ei-00 
7.80EM1 
2.80EM1 
1.55EM2 

8.90EM1 
7.80EM1 
2.16EM2 
2.36EM2 
3.30EtO2 
1.68EM2 
1.52EM2 
2.81EM2 
1.20EM2 
2.29EM2 
1.38E4-02 
5.52EM2 
1.63EM2 
3.78EM2 
4.65EM2 

4.06EM2 

3.18EM3 
1.09EM2 



TABLE 4.8-5 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.1 (POND A-1) 

Concent ration Meall 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

PCOC Radionuclides above background @Cdg) 
Americium-24 1 7.41E-01 5 5 100.0% 3.25Em - 1.32+02 9.3 E+00 

6.57EMl 
Plutonium-2 3 9/240 4.04E4-00 4 4 100.0% 1.76E+01 - 3.62E+01 2.90EN1 
Urani~m-23 3/2 3 4 1.58Ei-00 5 4 - -  80.0% 1.81E+00 - 2.48E+OO 2.11E+OO 
Uranium-238 1.56E+00 5 4 80.0% 1.75EW - 2.14E4-00 1.93E+60 

Gross alpha 4.77E+01 5 3 60.0% 5.80EWl- 7.07E+01 

Other Parameters (m@cg) 
Total Organic Carbon N/A 5 5 100.0% 1.02E+04 - 1.3OEW4 1.16E+04 

Locations: SED60092, SED60192, SED60292, SED60392, and SED60492 

Note: Analytical data is reported in scientific notatation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the J a n w  15,1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding BSL. 

mg/kg = milligrams per kilogram 
pgkg = micrograms per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.8-6 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.2 (POND A-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections R m H 4 )  Activity (9 

Volatile Organic Compounds (Irgkg) 
2-Butanone 
Acetone 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (Irgkg) 
Benzo(a)anthraczne 
Benzo(a)Wrene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyrene 

PesticiddCBs @&g) 
Aldrin 
Aroclor-1254 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

PCOC Metals above background (mgkg) 
Potassium 2.60Ei-03 
Zinc 1.02Ei-02 

PCOC Radionuclides above background (pCi/g) 
Americium-24 1 7.41E41 
Plutonium-2 3 91240 4.04Ei-00 
Uranium-23 31234 1.58E+00 
Uranium-238 1.56E+00 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 

4 
5 
5 
5 

0 

2 
4 
5 
4 

1 
1 
4 
5 
1 
1 
1 
3 

1 
1 

1 
1 

3 
1 
1 
3 

40.0% 
80.00h 
100.0% 
80.0% 

20.0% 
20.0% 
80.0% 
100.0% 
20.0% 
20.0% 
20.0% 
60.0% 

20.00h 
20.0% 

20.0% 
20.0% 

75.0% 
20.0% 
20.0% 
60.0% 

9.00E+OOJ - 2.60EM1 
4.70EMlB - 3.30EM3B 
5.00EmBJ - 8.30EM3B 
4.00EmJ - 8.60EM2J 

5.80EM1 J 
7.50EM 1 J 

1.80EM2J - 3.30EM2J 
1.1OEM2J - 7.80EM3 

7.10EM1 J 
1.60Ei02J 
1.20EM2 J 

7.10EMlJ - 1.30EM2J 

5.40EM1 
5.90Ei-02 

2.74EM3 
4.09EM2 

l.O7E+00 - 1.74EW 
5.65E+00 
1.83E+00 

2.13EW - 2.55EW 

1.80EM1 
9.32EM2 
1.67EM3 
3.82EM2 

5.80EM 1 
7.50EM1 
2.55EM2 
2.60BM3 
7.10EM1 
1.60EM2 
1.20EM2 
9.50EM1 

5.40Ei-01 
5.90EM2 

2.74EM3 
4.09EM2 



TABLE 4.8-6 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.2 (POND A-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections k g e ( 4 )  Activity (5) 

Other Parameters (mgkg) 
Total Organic Carbon NIA 5 5 100.0?! 7.47E-i-03 - 2.70EW 1.84EW 

Locations: SED60592, SED60692, SED60792, SED60892, and SED60992 

Note: M y t i c a l  data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentrationladvity range, and mean concentration refer only to results exceedingthe BSL. 

clglkg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
pCi/g = picocuries per gram 
NIA = Not Applicable 
PCOC = Potential Chemical of Concern 

c 



TABLE4.8-7 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.3 (POND A-3) 

Concentration Mean 
Concentration or Number of Number of Percent or Activity 

k g e ( 4 )  Activity (5) Analyte BSL(1) Samples (2) Detections (3) Detections 

Volatile Organic Compounds (pglkg) 
2-Butanone 
Acetone 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (pglkg) 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bis(2ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyrene 

PCOC Metals above background (mg/kg) 
Chromium 
Magnesium 
Potassium 
Vanadium 
Zinc 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

2.12EM1 
4.47Ei-03 
2.60EW3 
5.60Ei-01 
1.02EM2 

PCOC Radionuclides above background (pCi/g) 
Uranium-2 3 312 34 1.58EM0 

Other Parameters (mglkg) 
Total Organic Carbon NIA 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 

3 
5 
5 
5 

3 
4 
2 
5 
5 
4 
5 

2 
3 
2 
2 
4 

1 

5 

60.0% 
100.0% 
100.0% 
100.0% 

60.0% 
80.0% 
40.0% 
100.0% 
100.0% 
80.0% 
100.0% 

40.0% 
60.0% 
40.0% 
40.0% 
80.0% 

20.0% 

2.00EWJ - 4.00EMOJ 
2.90EMlB - 6.30EMlB 

8.00EMOBJ - 9.00EMOBJ 
6.00EMJ - 6.20EM 1 

1.50EM2J - 2.40EM2J 
2.40EM2J - 3.70EM2J 
2.20Ei-02J - 5.70EM2 
7.70EMlJ - 2.50EM2J 
1.70EM2J - 5.40EM2J 
1.70EM2J - 2.60EM2J 
1.40EM2J - 4.60EM2J 

2.59Ei-01 - 2.99EM1 
4.74Ei-03 - 5.34EM3 
2.62Ei-03 - 3.44EM3 
6.01Ei-01 -6.27EM1 
1.22EM2 - 1.55EM2 

1.59E+00 

3.00Ei-00 
4.20EM1 
9.00EM0 
3.60EM 1 

1.87EM2 
2.78EM2 
3.95EM2 
1.69EM2 
3.72EM2 
2.08EM2 
3.12EM2 

2.79EM1 
5.08EM3 
3.03Ei-03 
6.14Ei-01 
1.39EM2 

1.59E+00 

100.0% 3.89EM3 - 9.09EM3 6.66EM3 



TABLE 4.87 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.3 (POND A-3) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections -ge(4) Activity (5) 

Locations: SED61092, SED61 192, SED61292, SED61392, and SED61492 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample resulk have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mea'n concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.8-8 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.4 (POND A 4  

Concen tration Meall 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detestions (3) Detestions Range(4) Activity (5) 

Volatile Organic Compounds (pgkg) 
Acetone 
Benzene 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds (pgkg) 
Bis(2ethylheq4)phtate 

PCOC Metals above background (mgkg) 
Antimony 
chromium 
Magnesium 
Vanadium 
Zinc 

PCOC Radionuclides above background @Ci/g) 
Strontium-89.90 
uranium-2331234 
Uranium-238 

NIA 
NIA 
NIA 
NIA 

NIA 

3.40Ei-O 1 
2.12E+01 
4.47E+03 
5.60E+O 1 
1.02E-l-02 

5 
5 
5 
5 

5 

4 
5 
5 
5 
5 

5 
1 
5 
3 

2 

1 
1 
1 
1 
2 

100.0% 
20.0% 
100.0% 
60.0% 

40.0% 

25.0% 
20.0% 
20.0% 
20.0% 
40.0% 

1.40E+00 5 2 40.0% 
1.58Ei-00 5 1 20.0% 
1.56Ei-00 5 2 40.0% 

3.10E+01 
3.00EWJ 3.00E+00 

7.00EWBJ - 17.00E+BJ l.lOEM1 
2.00E+00 - 8.00Ei-o 5.00E+00 

1.90E+01- 4.60EMlB 

1.70EM2J - 9.50EM2J 5.60Ei-02 

4.14E4-01 4.14E+01 
2.388+01 2.38E+01 

5.22EM3 5.22EM3 
5.77EMl 5.77E+01 

1.42E+02 1.15E+02 - 1.69EM2 

1.56EW - 1.80EmJ 
1.68E+00 

1.57E+00 - 1.67E+oO 

.68E+00 

.68E+00 

.62E+00 

Other Parameters (mgkg) 
Total Organic Carbon NIA 4 4 100.0~0 5.73E+03 - 8.85Ei-03 7.26EM3 

Locations: SED61592, SED61692, SED61792, SED61892, and SED61992 

Note: Analflcal data is reported in scientific notatation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 



TABLE 4.8-8 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.4 (POND A-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte B S W )  Samples (2) Detections (3) Detections Wge(4) Activity (3 

(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(5 )  The calculation for the mean concentration includes J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

p@g = micrograms per kilogram 
m@g = milligrams per kilogram . 

pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE4.8-9 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.5 (POND B-1) 

Concentration 
Number of Number of Percent or Activity Mean Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections mge(4)  or Activity (5) 

Volatile Organic Compounds @g/kg) 
2-Butanone 
Acetone 
Methylene chloride 
Toluene 

Semivolatile Organic Compounds @g/kg) 
1,2,3-Trichlorobenzene 
2-Methylnaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2ethylhexyl)phthalate 
Chrysene 
Dibenzo(a, h)anthracene 
Dibenzofiuan 
Fluoranthene 
Fluorene 
Indeno( 1,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PesticidedPCBs @glkg) 
Aroclor- 1254 
Heptachlor 

N/A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 

' N/A 

NIA 
N/A 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 

2 
4 
1 
5 

1 
1 
3 
3 
6 
5 
5 
5 
7 
6 
1 
1 
7 
2 
2 
1 
6 
1 
7 

5 
1 

40.0% 
80.0% 
20.0% 
100.0% 

14.3% 
14.3% 
42.9% 
42.9% 
85.7% 
7 1.4% 
7 1.4% 
7 1.4% 
100.0% 
85.7% 
14.3% 
14.3% 

100.0% 
28.6% 
28.6% 
14.3% 
85.7% 
14.3% 
100.0% 

7 1.4% 
14.3% 

1.30E+01J - 2.10E+01 
2.05E+02B - 3.908+02 

9.00E+00 J 
8.65E+01 - l.lOE+03 

1.30E+02J 
1.70E+02J 

9.90EMlJ - 3.15E+02J 
1.70E+02J - 3.80EM2J . 

7.70Ei-O 1 J - 1.10E+03 
1.5OEM2J - 8.70E+02 
7.20E+02J - 3.10E+03 

2.20E+02J - 1.00E+03 
5.90E+02J - 8.80E+04D 
1.30E+02J - 1.90E+03 

1.50E+02J 
1.80E+02J 

1.40EM2J - 3.50E+03 
3.10E+02J - 4.60E+02J 
3.20EM2J - 3.60E+02J 

3.90EM2J 

2.90E+02 
1.00EM2J - 2.60E+03 

3.10E+02J - 3.80EW3 

9.55B+02 - 1.00E+04 
3.90EM 1 

1.70Ei-O 1 
2.69Ei-02 
9.00E+OOJ 
3.95Ei-02 

1.30Et02 
1.70E+02 
2.18Ei-02 
2.97E+02 
6.38E+02 
4.15E4-02 
1.75Ei-03 
6.34Ei-02 
2.70Ei-04 
1.06E+03 
1.50EM2 
1.80E+02 
1.88E+03 
3.85Ei-02 
3.40E+02 
3.90E+02 
1.32Ei-03 
2.90Ei-02 
1.52E+03 

4.89EW3 
3.90EWl 



TABLE 4.8-9 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.5 (POND B-1) 

Concentration 
Mean Concentration 

. .  
Number of Number of Percent or Activity 

Analyte BSL(1) Samples (2) Detections (3) Detections m g e ( 4 )  or Activity (5) 

PCOC Metals above background (mglkg) 
chromium 2.12E+01 

Copper 
Potassium 
Silver 
Zinc 

1.03E+02 
2.60Ei-03 
6.90E+00 
1.02Ei-02 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 7.41E-01 
Gross alpha 4.77E+01 
Gross beta 3.39Ei-01 
Plutonium-23 91240 4.04E4-00 
Uranium-23 3/234 1.58E+00 
Urani~m-235 1.43E-01 
Urani~m-2 3 8 1.56E+00 

Other Parameters (mglkg) 

7 

7 
7 
7 
7 

7 
7 
7 
2 
7 
7 
7 

5 

1 
3 

. 6  
7 - -. . . 

7 
6 
6 
2 
7 
6 
7 

7 1.4% 

14.3% ~ 

42.9% 
85.7% 
100.0% 

100.0% 
85.7% 
85.7% 
100.0% 
100.0% 
85.7% 
100.0% 

2.28E+01 - 9.61E+01 5.47Ei-01 

1.25E4-02 1.25E+02 
2.71E+03B - 3.12E+03 2.86E+03 

1.69E+02 
1.20E+02 - 1.27E+03 4.30E+02 

. .  
4.19E+01 - 3.45E+02 

7.86Ei-00 - 3.89E+02 1.45E+02 
1.26E+02 - 1.74E+03 6.78EM2 
3.63E+01 - 9.82EMl 5.95E+01 
2.07EMl - 9.20E+01 5.63E+01 
1.61E+00 - 2.52E+01 1.19E+01 
2.73~-01 Z . ~ O E + ~ O  7.23E-01 
2.04EM 1 -4.398+0 1 1.99Ei-O 1 

i -  

1.30E+04 - 3.75E+04 2.58E+04 Total Organic Carbon NIA 7 7 100.0% 

Locations: SED62092, SED62 192, SED62292, SED62392, and SED62492 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculateil using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, D qualifier represents dilution result, and B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J, D, and B qualified data. Real and duplicate sample results have been averaged. 

mgflrg = milligrams per kilogram 
@kg = micrograms per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

not received at RFEDS by the January 15, 1994 cutoff. 

concentration/activity range, and mean concentration refer only to results exceedingthe BSL. 
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TABLE 4.8-10 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.6 (POND B-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) .. Samples (2) Detections (3) Detections h g e ( 4 )  Activity (5) 

Volatile Organic Compounds (crg/kg) 
2-Butanone NIA 
Acetone NIA 
Toluene NIA 

Semivolatile Organic Compounds @g/kg) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(k) fluoranthene 
Bis(2ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyrene 

PesticidedPCBs (Irg/kg) 
Ardor-1254 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

PCOC Metals above background (mg/kg) 

Silver 6.90Ei-00 
Zinc 1.02Ei-02 

Magnesium 4.47Ei-03 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 7.4 1E-0 1 
Gross alpha 4.77Ei-01 
Gross beta 3.39Ei-0 1 
Plutonium-2391240 4.04Ei-00 
Uranium-2331234 1.58€+00 
Uranium-235 1.43E41 

1.56Ei-00 

4:JJ PM) 

4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

3 
3 
4 

3 
1 
1 
4 
2 
3 
3 
3 

4 

2 
4 
4 

5 
5 
3 
5 
5 
3 

.I 

75.0% 
75.0% 
100.0% 

75.0% 
25.0% 
25.0% 
100.0% 
50.0% 
15.0% 
75.0% 
75.0% 

80.0% 

40.0% 
80.0% 
80.0% 

100.0% 
100.0% 
60.0% 
100.0% 
100.0% 
60.0% 
100.0% 

3.20Ei-01 - 1.30Ei-02- 
4.90EMlB - 8.10E+02B 
8.00E+OOJ - 1.30Ei-02 

. -  . 

8.80EMlJ - 1.20Ei-02 
1.30EM2J 
6.20Ei-01J 

3.30Ei-02J - 9.00Ei-03 
1.40EN2J - 2.00EM2J 
1.60EM2J - 2.70EM2J 
1.00EM2J - 3.30EM2J 

4.00Ei-02 - 6.60Ei-03 

4.80Ei-03 - 5.65Ei-03 
1.52Ei-0 1 - 2.07i-02 

1.08Ei-02 - 1.40Ei-02 

4.58Ei-00 - 2.3 lEi-01 
5.60Ei-01 - 1.39Ei-02 
3.46Ei-01 - 4.02Ei-01 
'1.31Ei-01 - 4.12Ei-01 
2.26Ei-00 - 9.56Ei-00 
1.50E-01 - 3.06E-01 

2.39Ei-00 - 7.42Ei-00 

7.30Ei-01 
3.62Ei-02 
7.00Ei-01 

. .  

1.02Ei-02 
1.30Ei-02 
6.20Ei-01 
5.03E+03 
1.70Ei-02 
3.10Ei-02 
2.13Ei-02 
2.13Ei-02 

2.71Ei-03 

5.2384-03 
9.60Ei-01 
1.22Ei-02 

1.14Ei-01 
8.50Ei-01 
3.77Ei-0 1 
2.68Ei-01 
4.69Ei-00 
2.48E-01 

t 1 of2 



TABLE 4.8-10 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.6 (POND B-2) 

'Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4)  Activity (5) 

Locations: SED62592, SED62692, SED62792, SED62892, and SED62992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pg/kg = micrograms per kilogram 
mgkg = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

Sheet 2 of 2 



TABLE 4.8-11 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.7 (POND B-3) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL( 1) Samples (2) Detections (3) Detections rnge (4 )  Activity (5) 

Volatile Organic Compounds @@g) 
2-Butanone 
Toluene 

Semivolatile Organic Compounds @@g) 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bis(2ethylhexyl)phthalate 
Cluysene 
Fluoranthene 
Phenanthrene 
Pyrene 

PesticidedPCBs @@g) 
Aroclor-1254 
Aroclor- 1260 

NIA 
NIA 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
N/A 

PCOC Metals above background (mg/kg) 
Antimony 3.40EM 1 
chromium 2.12Ei-01 
Potassium 2.60E+03 
Silver 6.90E+00 
Zinc 1.02Ei-02 

PCOC Radionuclides above background @Cilg) 
Americium-24 1 
Gross alpha 
Gross beta PlU?to-23 91240 

(W7-91 IF2IKPSDB3XU)WZlt95 4 : s  PM) 

5 
5 

7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 

2 
7 
7 
7 
7 

2 
5 

1 
1 
1 
5 
7 
2 
6 
3 
4 

5 
2 

1 
2 
2 
7 
3 

40.0% 
100.0% 

14.3% 
14.3% 
14.3% 
7 1.4% 
100.0% 
28.6% 
85.7% 
42.9% 
57.1% 

71.4% 
28.6% 

50.0% 
28.6% 
28.6% 
100.0% 
42.9% 

7.00EMOJ - 2.20EMlJ 
8.90E+01 - 6.70E+02 

8.00E+02 J 
1.70EM2J 
2.60Ei-02 J 

5.40E+OlJ - 7.70E+02J 
3.70EM2J - 9.10E+03 
3.20€+02J - 5.10E+02J 
9.60EMlJ - 1.20E+03 
1.50E+02J - 6.50E+02J 
9.10EMl'J - 1.20E+03 

2.70E+02 - 2.90E+03 
6.20E+02 -8.60E+02 

6.85€+01 
3.68EM1 - 3.78E+01 
3.12E+03 - 3.17EM3 
1.27E+01 - 2.40E+02 
1.24E+02 - 3.46E+02 

1.50EMl 
3.28E4-02 

8.00Ei-02 
1.70E+02 
2.60Ei-02 
3.22Ei-02 
3.45Ei-03 
4.15Ei-02 
4.1 1E+02 
3.87Ei-02 
5.25Ei-02 

1.40Ei-03 
7.40E+02 

6.85Ei-O 1 
3.73E4-01 
3.15E4-03 
9.86EM 1 
2.538+02 

1.89EN1 
4.77EM1 7 4 57.1% 4.81EM1 - 1.72E+02 1.1 1E+02 
3.39EM 1 7 2 28.6% 3.55E+01 - 3.94E-441 3.79Ei-01 

7.41E-01 7 7 100.0% 1.65E+00 - 6.31E+01 

4.04E+00 6 100.0% 5.56EM0 - 1.80EM2 



TABLE 4.8-1 1 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.7 (POND B-3) 
~~ 

Concentration Mean 
Number of Numbergof Percent. or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Wge(4)  Activity (5) 

UraniUni-2 3 3/2 3 4 1.58E+00 6 5 83.3% 1.84EM0 - 7.84E+00 4.36Ei-00 
U d ~ m - 2 3 5  1.43E-01 6 .  2 33.3% 2.75E-01J - 4.77E-01 3.76B-01 

4.90E+00 Uranium-238 1.56EM0 6 6 100.0% 1.56E+00 - 1.24E+01 

Other Parameters (rngkg) 
Total Organic Carbon N/A 7 7 100.0% 3.02E+03 - 2.36E+04 1.14E+04 

Note: Analytical data is reported in scientific notatation. 

Locations: SED63092, SED63 192, SED63292, SED63392 and SED63492 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. / 

(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection d e ,  or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiordactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.8-12 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

Volatile Organic Compounds (pglkg) 
2-Butanone 
Acetone 
Benzene 
Toluene 

Semivolatile Organic Compounds (peg) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(glu)perylene 
BenzoQfluomthene 
Bis(2ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chrysene 
Di-n-octyl phthalate 
Fluomthene 
Indene( 1,2,3d)pyrene 
Phenanthrene 
Pyrene 

PesticidedPCBs (pg/kg) 
Aroclor- 1254 
Gamma-BHC(Lindane) 

PCOC Metals above background (mglkg) 
chromium 
Magnesium 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

NIA 
NIA 

12EM 1 
4.47EM3 
2.60EM3 

5 
5 
5 
5 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 

8 
8 
8 

3 
1 
1 
4 

1 
5 
6 
8 
8 
3 
8 
8 
2 
8 
3 
8' 
3 
8 
8 

5 
1 

1 
1 
2 

60.0% 
20.0% 
20.0% 
80.0% 

12.5% 
62.5% 
75.0% 
100.0% 
100.0% 
37.5% 
100.0% 
100.0% 
25.0% 
100.0% 
37.5% 
100.0% 
37.5% 
100.0% 
100.0% 

62.5% 
12.5% 

12.5% 
12.5% 
25.0% 

3.00EMOJ - 1.10EMlJ 
6.10EMlB 
1 .OOEMlBJ 

2.00EMOJ - 3.60EM2 

5.90EM2J 
7.90EMlJ - 1.00EM2J 
2.40EM2J - 4.30EM2J 
2.90EM2J - 5.70E+02J 
4.40EM2J - 1.50EM3 
2.00EM2J - 3.60EM2J 
2.00EM2J - 3.60EM2J 
6.50EM2 - 5.OOEM3 

6.60ENlJ - 1.01EM2J 
3.30EM2J - 6.50EM2J 
7.40EMlJ - 2.50EM2J 
7.50E+02 - 1.40EM3 

2.00EM2J - 6.60EM2J 
4.20EM2J - 7.60E+02J 
5.80EM2J - 1.20EM3J 

2.30E+02 - 1.10EM3 
2.50E+01 

2.61EM1 
4.78EM3 

2.76EM3 - 3.06EM3 

7.00EMO 
6.10EM1 
1 .OOEM 1 
9.90EM1 

5.90Ei-02 
8.90EM 1 
3.34EM2 
4.09EM2 
7.90EM2 
3.77EM2 
2.87Ei-02 
2.05EM3 
8.40EM1 
4.84EM2 
1.58EM2 
1.06Ei-03 
3.87Ei-02 
5.56Ei-02 
8.88Ei-02 

5.26E4-02 
2.50EtO1 

2.61EM1 
4.78EM3 
2.9 1EM3 



TABLE 4.8-12 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rawe(4) Activity (5) 

6.08EM 1 
Zinc 1.02EM2 . 8 8 1.27EM2 - 3.19EM2 2.01Ei-02 100.0% 
Silver 6.90E+00 8 2 25.0% 1.96EM1 - 1.02EM2 

PCOC Radionuclides above background (pCi/g) 
50.0% 2.18EMO - 7.45EW 3.9 1 EM0 Americium-24 1 

Gross alpha 4.77Ei-01 - 8 1 12.5% 4.89EM1 4.90EM1 
Plutonium-23 91240 4.04EM0 8 4 50.0% 8.37EW - 2.41E+01 1.33EM1 

2.18E4-00 Uranium-233/234 1.58EM0 8 1 12.5% 2.18EW 
Uranium-235 1.43E-0 1 8 1 12.5% 1.43E-OlJ 1.43E-0 1 
Uranium-238 1.56Ei.00 8 2 25.0% 2.01E+00 - 2.75EM0 2.3 8EM0 

7.4 1E-O 1 8 -  4 - .  

Other Parameters (mgkg) _ -  
Total Organic Carbon NIA 4 4 7.02EM3 - 1.63EM4 1.10EM4 100.0% 

Locations: SED63592, SED63692, SED63792, SED63892, and SED63992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(5) The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

p@kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
pCi/g - picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
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TABLE 4.8-13 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.9 (POND B-5) 

~~ 

Concentration Mean 
.- Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections h g e ( 4 )  Activity (5) 
, 

Volatile Organic Compounds (j@kg) 
2-Butanone NIA 5 3 60.0% 2.00EMOJ - 2.10EMlJ 9.00EM0 
Acetone NIA 5 1 20.0% 8.70EM 1 B 8.70EMlB 
Benzene NIA 5 1 20.0% 4.00Ei-00 J 4.00Ei-00 
Toluene N/A 5 5 100 .O% 1.20EM1 - 4.70EM1 2.40EM 1 

Semivolatile Organic Compounds @g/kg) 
Bis(2ethylhexyl)phtate NIA 5 2 40.0% 1.80EM2J - 2.70EM2J 2.25EM2 
Di-n-octyl phthalate NIA 5 1 20.0% 2.40EM2J 2.40EM2 
Fluoranthene NIA 5 2 40.0% 9.70EMlJ - 1.90EM2J 1.44EM2 
Pyrene NIA 5 2 40.0% 8.60EMlJ - 1.60EM2J 1.23Ei-02 

I 

I PCOC Metals above background (mglkg) 
chromium 2.12EM1 5 1 20.0% 2.14EM1 2.14EM1 
Magnesium 4.47E4-03 5 1 20.0% 4.84EM3 4.84EM3 
Zinc 1.02EM2 5 2 40.0% 1.17EM2 - 1.74EM2 1.45EM2 

I 

PCOC Radionuclides above background @Ci/g) 
* Radium-228 1.8 1EM0 5 1 20.0% 1.84EM0 1.84E4-00 

Other Parameters (mglkg) 
Total Organic Carbon NIA 5 5 100.0% 4.87EM3 - 1.01EM4 6.72EM3 

Locations: SED64092, SED64 192, SED64292, SED64392, and SED64492 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

not received at RFEDS by the January 15, 1994 cutoff. 

n this table. Number of detections, percent detections, W & ] e w & w y & & s ,  only PCOCs have been reviewed and are pre 



I TABLE4.8-13 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.9 (POND B-5) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rwze(4) Activity (5) 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

I 
I pgkg = micrograms per kilogram 

mgkg = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

~ 
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TABLE 4.8-14 
ANALYTES DETECTED IN POND SEDIMENT AT IHSS 142.12 (W AND I POND) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte Samples (1) Detections (2) Detections Range(3) Activity (4) 

Volatile Organic Compounds @&g) 
2-Butanone 
Acetone 
Toluene 

5 -4 80.0% 8.00E+OOJ - 5.10Ei-01 3.10Ei-01 
5 1 20.0% 2.10EM2B 2.10eto2B 
5 4 80.0% 1.30Ei-01 - 1.80Ei-01 1.60Ei-0 1 

Semivolatile Organic Compounds @glkg) 
Benzoic acid 5 4 80.0% 2.40EM2J - 5.00EN2J 3.95Ei-02 
Bis(2ethylhexyl)phtate 5 4 80.0% 6.75EMlJ - 1.30Ei-02 9.60Ei-0 1 
Phenol 5 1 20.0% l.lOEi-021 l.lOEi-02 

Other Parameters (mglkg) 
Total Organic Carbon 5 5 100.0% 5.06Ei-03 - 1.12Ei-04 8.36Ei-03 

Locations: SED64592, SED64692, SED64792, SED64892, and SED64992 

(1) "Number of Samples" may be less than the number of total samples taken as a result of inadequate size, validation rejection code, 

(2) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(3) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(4) The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

or data not received at RFEDS by the January 1, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

m a g  = milligrams per kilogram 
@cg = micrograms per kilogram 
pCi/g = picocuries per gram 



TABLE 4.8-15 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.1 (POND A-1) 

I 

Concent ration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections rnge(4) Activity (5) 

PCBs (ugkg) 
Aroclor-1254 N/A 5 5 100.0% 4.40Ei-01JA - 8.80ENIJA 7.54Ei-01 

PCOC Radionuclides above background @Ci@ 

Urani~m-233/234 1.58Ei-00 5 3 60.0% 1.88EW - 2.36EM0 2.11EM0 
Uranium-238 1.56EW 5 5 2.00EW - 4.52EW 3.17EM0 100.0% 

Americium-24 1 7.41E-01 5 3 60.0% 7.68E-01 - 8.76E-01 8:31E-01 

Locations: SED60092, SED60 192, SED60292, SED60392, and SED60492 

Note: Analytical data is reported in scientific notatation. 

(1) The Background Screening Lwel (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding BSL. 
, 

mgkg = milligrams per kilogram 
pgkg = micrograms per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 



TABLE 4.8-16 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.2 (POND A-2) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or  

Analyte BSL(1) Samples (2) Detections (3) Detections U g e ( 4 )  Activity (5) 

, PCBs (ug/kg) 
Aroclor-1254 N/A 5 3 60.0% .90E+O 1 JA - 1.60E+02J 1.26E+02 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 7.41E-01 5 -  5 100.0% 9.62E-01 - 2.61EW 1.56E4-00 
Plutonium-239/240 4.04E+00 5 4 80.0% 4.13€+00 - 1.03€+01 6.36€+00 
Uranium-233/234 1.58€+00 5 5 100.0% 2.29€+00 - 3.58€+00 3.2 1 EM0 
Urani~m-238 1.56Ei-00 5 5 100.0% 3.00€+00 - 6.02€+00 4.56Ei-00 

Locations: SED60592, SED60692, SED60792, SED60892, and SED60992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
(5) The calculation for the mean concentration includes J qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the J a n u q  15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceedingthe BSL. 

pglkg = micrograms per kilogram 
m a g  = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 



TABLE 4.8-17 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.3 (POND A-3) 

- Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections RaWe(4) Activity (5) 

NIA 5 1 20.0% 4.50EM1 JA 4.50EM1 JA 

~~ 

Locations: SED6.1092, SED6 1 192, SED6 1292, SED6 1392, and SED6 1492 

Note: Analytical data is reported in scientific notation. . 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates amlyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

__ 
not received at RFEDS by the Janllary 15, 1994 cutoff. 

concentratioxdactivity range, and mean concentration refer only to results exceeding the BSL. 

pgkg = micrograms per kilogram 
mgkg = milligrams per kilogram 
pCVg = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 
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TABLE 4.8-18 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.5 (POND B-1) 

Concent ration 
Number of Number of Percent or Activity Mean Concentration 

Analyte BSL(1) Samples (2) Detections (3) Detections W g e ( 4 )  or Activity (5) 

PCBs @glk& 
Aroclor- 1248 
Aroclor-1254 

N/A 5 5 100.0% 8.80EMlJA - 4.70EM2 2.54EM2 
N/A 5 5 100.0% 3.20EM2JA - 1.60EM3 8.68EM2 

PCOC Radionuclides above background @CY& 
Americium-24 1 . .- 7.41E-01 5 5 100.0% 1.00EM1 - 6.54EM1 3.28EM1 
Plutonium-239/240 4.04E+QO 5 5 100 .O% 2.42EM1 - 2.14EM2 1.11EM2 
U&um-233/234 1.58EM0 5 5 100.0% 2 .49EM - 8.04EM0 4.48EM0 
Uranium-235 1.43E-0 1 5 4 80.0% 2.02E-01 - 6.34E-01 3.68E-0 1 
Uranium-238 1.56E+00 5 .  5 100.0% 3.07E+00 - 9.90EM0 6.4 1EM0 

Locations: SED62092, SED62 192, SED62292, SED62392, and SED62492 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, D qualifier represents dilution result, and B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J, D, and B qualified data. Real and duplicate sample results have been averaged. 

mg/kg = milligrams per kilogram 
@cg = micrograms per kilogram 
pWg = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

- .- 

not received at RFEDS by the January 15, 1994 cutoff. 

concentrationlactivity range, and mean concentration refer only to results exceedingthe BSL. 

e 
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TABLE 4.8-19 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.6 (POND B-2) 

~~ ~ ~~~ ~ 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rang641 Activity (5) 

PCBs 
Afoclor-1248 N/A 5 4 80.0% 3.90E+02 - 1.5OE+03 7.23Ei-02 
&lor-1254 N/A 5 5 100.0% 9.30EM2 - 3.80B+03 2.05E+03 

PCOC Radionuclides above background @Ci/g) 
Americium-24 1 7.41E-01 5 5 100.0% 2.66EM1 -1.32E+02 7.31EM1 
Plutonium-239/240 4.04EM0 5 5 100.0% 1.30E+02 - 6.43EM2 4.2 3 EM2 
Urani~m-233/234 1.58E+00 5 5 100.0% 4.33EM0 - 1.22E+01 7.57Ei-00 
Urani~m-23 5 1.43E-0 1 5 4 80.0% 1.80E-0 1 - 6.46E-0 1 4.04E-01 
Uranium-238 1.56EM0 5 5 100.0% 4.47E+00 - 2.69E+01 1.39Ei-01 

Locations: SED62592, SED62692, SED62792, SED62892, and SED62992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

p@kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 
pCi/g = picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

Sheet 1 of 1 



TABLE4.8-20 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.7 (POND B-3) 

~~ ~~ 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte BSL(1) Samples (2) Detections (3) Detections Rw!e(4) Activity (5) 

PCBs 
Aroclor-1254 NIA - 5 5 100.0% 2.30EN2JA - 1.30E+03 5.72E4-02 
Aroclor- 1260 NIA 5 1 20.0Yo 2.60E+02JA 7.40EM2 

Note: Analytical data is reprted in scientific notatation. 

Locations: SED63092, SED63 192, SED63292, SED63392 and SED63492 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample results have been averaged. 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 

pglkg = micrograms per kilogram 
mglkg = milligrams per kilogram 
pCi/g = picocuries per gram 
NIA = Not Applicable 
PCOC = Potential Chemical of Concern 

e 
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TABLE4.8-21 
ANALYTES DETECTED IN POND SEDIMENTS AT IHSS 142.8 (POND B-4) 

Concentration Mean 
Number of Number of Percent or Activity Concentration or 

Analyte B S W  Samples (2) Detections (3) Detections mge(41 Activity (5) 

NIA 5 5 100.0% 1.20EN2JA - 2.20EN2JA 1.88E+b2 

Locations: SED63592, SED63692, SED63792, SED63892, and SED63992 

Note: Analytical data is reported in scientific notation. 

(1) The Background Screening Level (BSL) was calculated using background data, and represents the sum of the background mean plus two standard deviations. 
(2) "Number of Samples" may be less than the number of total samples collected as a result of inadequate Sample size, validation rejection code, or data 

(3) For metals and radionuclides, only PCOCs have been reviewed and are presented on this table. Number of detections, percent detections, 

(4) J qualifier represents estimated result, B qualifier for organics indicates analyte was detected in blank sample. 
( 5 )  The calculation for the mean concentration includes all J and B qualified data. Real and duplicate sample'results have been averaged. 

@kg = micrograms per kilogram 
m a g  = milligrams per kilogram 
pCi/g - picocuries per gram 
N/A = Not Applicable 
PCOC = Potential Chemical of Concern 

not received at RFEDS by the January 15, 1994 cutoff. 

concentratiodactivity range, and mean concentration refer only to results exceeding the BSL. 
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SW64792 
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2/26/92 I 

W . P L E  ANALME ANALYE CONCENTRATION 
(ug/l). LAB QUALIFIERS. DATE 

AND VALIDATION CODES 

JOTES: 
1 .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALYrE ABBREVIATIONS, 
LAB QUALIFIERS. AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2 .  ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
P INDICATES THIS RESULT IS AN AVERAGE OF THE 
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INDIVIDUAL HAZARDOUS ml SUBSTANCE SITES 

POND SURFACE WATER 
. SAMPLE SITE 
SW64792 

SW64792 o- LOCATION 

2/26/92 I I 

SAMPLE ANALYE ANALMEACTMM 
(pCi/l), LAB QUALIFIERS. 

AND VALIDATION CODES 
DATE 

IOTES: 1. ALL ANALVE ACTIVITIES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2 .  ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. ’ 
* INDICATES THIS RESULT IS AN AVERAGE OF THE . 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL RADIONUCLIDES 
(IHSS 142.12 

POND SURFACE VS ATER 
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e 

AN ALYTE ABB R EVI AT IO N S 

A s ,  

1 , 1 ,1.2-PCA 1 ,l ,1.2-TETRACHLOROETHANE 
, 1.1.2.2-PCA 1,1,2,2-TETRACHLOROETHANE 
. 1.1,l-TCA 1.1.1 -TRICHLOROETHANE 
’:l,l-DCA 1,l-DICHLOROETHANE 

1,l  -DCE 1.1 -0ICHLOROETHENE 
1.2-OCA . 1.2-DICHLOROETHANE 
1,2-DCE 1.2 - DICHLOROETHEN E 
CCL, CARBON TETRACHLORIDE 
CHCL, CHLOROFORM 
Cis- 1,2-DCE Cis- 1,2-DlCHLOROETHENE 
PCE TETRACHLOROETHENE 
TCE TRICHLOROETHENE 

METALS AND OTHER ANALYTES 

AI 
As 
As 
Bo 
Be 
Ca 
Cd 
co 
Cr 
cu 
Fe 
Hg 
K 
Li 
Mg 
Mn 
No 
Ni 
Pb 
Sb 
Se 
Si 
Sn 
Sr 
V 
Zn 

ALUMINUM 
SILVER 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CADMIUM 
COBALT 
CHROMIUM 
COPPER 
IRON 
MERCURY 
POTASSIUM 
LITHIUM 
MAGN ESl UM 
MANGANESE 
SODIUM 
NICKEL 
LEAD 
ANTIMONY 
SELENIUM 
SILICON 
TIN 
STRONTIUM 
VANADl U M 
ZINC 

RADIONUCLIDES 

Am-241 AMERICIUM-241 
cs- 137 CESIUM- 137 
Pu-239 PLUTONIUM -239 
PU - 239/240 PLUTONIUM-239/240 
Ro-226 RADIUM-226 
Ro-228 RADIUM-228 
Sr-89,90 STRONTIUM-89.90 
U-233/234 URANIUM-233/234 
U-235 URANIUM-235 
U-238 URANIUM-238 

LAB0 RAT0 RY 0 UAL! F I E RS 

B = ORGANICS (VOLATILES, SEMIVOLATILES, PESTICIDES) INDICATES 
CHEMICAL WAS IN BOTH THE ’S>AMPLE AND METHOD BLANK 

B = INORGANIC (METALS & INORGANICS) DETECTED CONCENTRATION 
WAS LESS THAN CRDL 

B = RADIONUCLIDES - THE ACTIVITY IN THE METHOD BLANK 
EXCEEDED THE MDA 

C = PESTICIDE RESULT WHERE IDENTIFICATION WAS CONFIRMED 
BY GC/MS 

C = RADIONUCLIDES INDICATED ELEVATED TDS 

D = ORGANICS - ANALYSIS WAS PERFORMED AT A DILUTION 

E .= ORGANICS - CHEMICAL EXCEEDS LINEAR CALIBRATION RANGE 
OF THE INSTRUMENT 

E = INORGANIC - REPORTED VALUE IS ESTIMATED DUE TO 
INTERFERENCE 

VALIDATION CODES AND QUALIFIERS 

A = RESULT ACCEPTED WITH QUALIFICATIONS 

JA = RESULT ACCEPTED, BUT WAS ESTIMATED 

J = ESTIMATED RESULT DUE TO OUTSIDE HOLDING 
TIME, IMPROPERLY PRESERVED, QUALIM CONTROL 
PARAMETER OUTSIDE CONTROL LIMIT 

V = VALID RESULT 

VA = VALID RESULT WI’;H QUALIFICATIONS 

BOTE; 
r PLACEMENT OF ASlERlSK FOLLOWING VALIDATION 

CODE INDICATES THE RESULT IS AN AVERAGE OF 
THE REAL AND DUF’UCATE SAMPLE RESULTS. 

F = ALPHA SPECTROMETRY - FWhM EXCEEDED ACCEPTANCE LIMITS 

G = INORGANICS - NATIVE ANALME WAS REPORTED GREATER THAN 
FOUR TIMES THE SPIKE ADDED CONCENTRATION 

J = ORGANICS - POSITIVELY IDENTIFIED - RESULT 
IS CONSIDERED TO BE ESTIMATED 

J = INORGANICS & RADIONUCLIDES - ESTIMATED QUANTiFICATION 

N = METALS - SPIKE RECOVERIES IN THE MATRIX SPIKE SAMPLE 
DID NOT MEET ADVISORY LIMITS 

S = METALS - THE REPORTED VA’,UE WAS DETERMINED BY 
THE METHOD OF STANDARD AaDITION (MSA) 

W = METALS - POST DIGESTION SPIKE DID NOT MEET CONTROL LIMITS 

X = OPEN AND DEFINED BY LAB02ATORY (SEE SECTION 4.2.2 FOR 
SPECIFIC APPLICATIONS) 

Y = RADIONUCLIDES - CHEMICAL YIELD EXCEEDED ACCEPTANCE LIMITS 

* = METALS - MATRIX DUPLICATE ANALYSIS DID NOT MEET ADVISORY LIMITS 
- 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT .NO. 6 
PHASE I RFI/RI REPORT 

ANALYTE ABBREVIATIONS, 
LABORATORY QUALIFIERS, AND 

VALIDATION CODES 

FIGURE 4.4-1 U E  1995 
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EX P LANATlO N 

1 N D IVI DUAL H AZAR DO U S 
SUBSTANCE SITES 

HISTORICAL IHSS 1 7 BOUNDARY (DOE 1987) 

11 67.31 

d- SURFACE SOIL SAMPLE SITE 
SS602592 

SS602592 --LOCATION 
2/26/92 m SAMPLE ANALYTE ANALYTECONC~C~RAT~ON 

DATE (mg/kg). LAB QUALIFIERS. 
AND VALIDATION CODES 

r(0TES: 
1. ALL ANALWE CONCENTRATIONS ARE REPORTED IN 

mg/kg (parts per million). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4--12 

2. ALL LOCATIONS SHOWN ON MIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS. 2 STANDARD DEVIATIONS. 

REAL AND RUPLlC+TE SAMPLE RESULTS. 
* INDICATES MI$ RESULT IS Ah AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Fiats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
.. PHASE I RFI/RI REPORT 

PCOC METALS 

SURFACE SOILS 
(IHSSs 167.1 AND 167.3) '. 

FIGURE 4.4-2 ' JUNE 1995 



EX P LANATIO N 

IN DlVl DUAL HAZARDOUS m A  SUBSTANCE SITES 

HISTORICAL IHSS 7 BOUNDARY (DOE 1987) 

-t- SURFACE SOIL SAMPLE SITE 
SS602592 

SS602592 - LoanoN 
2/26/92 I I 

SAMPLE ANALME ANALmpcmmy 
DATE (pCi/g). LAB OUALIFIERS. 

AND VWDAnON CODES 

VOTES: 
1. ALL ANALME ACTIVITIES ARE REPORTED 

M pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE ’ 

M E  CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS ,2 STANDARD DEVIATIONS. 

REAL AND OUPLlQiTE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 167.1 AND 167.3) 

SURFACE SOILS 

FIGURE 4.4-3 JUNE 1995 
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\ SS600 192 
2/10/93 ACDUPHMfNE SV) S.IE+OZv 
2/10/93 ANTHRACENE (4 

1.6E+ON 

8.5E+01JA 
2/10/93 OlEENZO(o.l!)ANTHRACENE (SV) 20E+O'U 

2.7EtON 
2.4E+OUA 

2/10/93 FUlORANTHENE {%)) 
2/10/93 2/10/93 FLUORENE INMNO(1.2.3-cd)F'fRfNE (N) (N) 8.9E+OUA 

2/10/93 NAPHMALENE (sv) 1.2E+OU 
2/10/93 PHENANTHRENE (9) I .SE+ON 
2/10/93 2.8E+ON 

I 

SS600092 
IHSS 143 

OLD OUTFALL 

15E+02JA 2/10/93 CHIMENE SV) 

2/10/93 OleENZONRAN I ,.-- 

W l W E  (SV) ,! i 
. i  

I' /' 

EbX P IAN AT I 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED, ON 
\ 

' ' PHOTOGRAPHS (SECTION 2.2.3) 

-k SURFACE SOIL SAMPLE SITE 

SS600392 

SS600292 LOCA~~ON 

2/26/92 I 1 

SAMPLE ANALME ANALYlECONCfNTRAnON 

AN0 V M I L ) A ~  CODES 
DATE (ug/kg). LAB OUALIRERS. 

(SV) - SEMIVOLATILE 

rlOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1, 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES.THIS, RESULT, IS AN AVERAGE OF THE 
REAL AND. DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SEMIVOLATILE 
ORGANIC COMPOUNDS 

SU rss FACE 143) SOILS, 

FIGURE 4.4-4 JUNE 1995 



EX P LAN AT1 0 N 

--. 

i7 
U 

I 
IHSS 143 

OLD OUTFALL AREA 
cj 
E 

U L 

BUILD I NG 
771 I 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED ON 
\ 

' ' PHOTOGRAPHS (SECTION 2.2.3) 

-k SURFACE SOIL SAMPLE SITE 

SS600392 

SS600292 - LOCATION 

2/26/92 I I 

SAMPLE .ANALYE AN4LYlECONcENTRATlON 

AND WMTK)N CODES 
DATE (mg/kg), u\B QUALIFIERS. 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 

rng/kg (parts per million). ANALYE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON MIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESUCT IS AN AVERAGE OF THE 

U S .  DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO:6 
PHASE I RFI/RI REPORT 

PCOC METALS 

FIGURE 4.4-5 JUNE 1995 
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BUILDING 
77 1 
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I NDlVl DUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED ON ' 
' ' PHOTOGRAPHS (SECTION 2.2.3) 

-k SURFACE SOIL SAMPLE SITE 

SS600392 

SS600292 - LOCATION 

2/28/92 I I 

SAMPLE ANALME ANALYTE ACTMN 
DATE (pCi/g). LAB QUALIRERS. 

AN0 VWOATlON COOES 

JOTES: 
1. ALL ANALYTE ACTlVlTlES ARE REPORTED 

IN pCi/g. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSS 143) 

SURFACE SOILS 

FIGURE 4.4-6 JUNE 1995 

OU6R1154 l = l O  4,'* r,, :qr 
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EX P LAN AT1 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

-I- SURFACE SOIL SAMPLE SITE 
SS602992 

SS602992 - LoCnnoN 

NOTES: 
1. ALL ANALYE CONCENTRATIONS ARE REPORTED IN 
. mg/kg (ports per million). ANALYTE ABBREVIATIONS, 

LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNI 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
. .  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envlronmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSs 156.2 AND 216.1) 

SURFACE SOILS 

FIGURE 4.4-7 JUNE 1995 
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10/22/92 Am-241 1.001E-OlA -.. 10/22/92 h-239/240 4.250€-01A* 

EXPLANATION 

I NDlVl DUAL HAZARDOU s 
SUBSTANCE SITES 

-t SURFACE SOIL SAMPLE SITE 
SS602992 

SS608892 -. LomoN 

SAMPLE ANALME ANALMEACTMM 
DATE (pCi/g), AND VMDAllON VIB O U ~ f l E R S .  MMS 

NOTES: 
1. ALL ANALYTE ACTMTIES ARE REPORTED 

IN pCi/g. ANALYT'E ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNI 
MEAN PLUS 2 STANDARD DEVIATIONS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL 'AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 156.2 AND 216.1) 

SURFACE SOILS 

JUNE 1995 FIGURE 4.4-8 
4;f?j95 (W6R1155 la200 
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1 I I A,#\ SS613292 
/921 Zn/7.52E+Old I 1  

E X P LAN AT I 0 N 

INDIVIDUAL t 
SUBSTANCE 

ZARDC 
TES 

JS 

+ SURFACE SOIL SAMPLE SITE 
SS612192 

SS612192 O- LmnoN 

SAMPLE ANALm ANALmCONCDSTRAnON 

AND VWDAllON CODES 
DATE (mg/kg). LAB QUWFIERS. 

JOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED IN 

mg/kg (parts per million). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATR ?HIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSs 141 AND 165) 

SURFACE SOILS 

FIGURE 4.4-9 JUNE 1995 
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E X P LAN AT I 0 N 

INDIVIDUAL HAZARDOUS -1 SUBSTANCE SITES 

+ SURFACE SOIL SAMPLE SITE 
SS612 192 

SS612192 O- LoanoN 

SAMPLE ANALYrE ANALYlEAcTNlTy 
OATE (pCi/g). LAB QUAU!TRS, 

AND VALIDATION CODES 

NOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AN0 DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

~~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 141 AND 165) 

SURFACE SOILS 

FIGURE 4.4- 10 JUNE 1995 
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EX P LAN AT1 0 N 
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INDIVIDUAL HAZARDOUS L-1 SUBSTANCE SITES 

+ SURFACE SOIL SAMPLE SITE 

SS606592 

2/26/92 

c I I I I  1 
SAMPLE A N A L ~ ~ E  ANALYTECONCD~TRAT~ON 

[P) - PESTICIDES/PCBS 

(ug/kg). LAB QUALIFIERS, 
, AND VWDATlON COD= 

DATE 

rlOTES: 
1. ALL ANALYE CONCENTRATIONS ARE REPORTED 

IN ug/kg [parts per billion). ANALYlE ABBREVIATION: 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

. _  

U.S. .DEPARTMENT OF ENERGY 
Rocky Flats Envlronmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PESTICIDES/PCBS . . 
(IHSSs SURFACE 141 AND SOILS 165) 

JUNE 1995 FIGURE 4.4-1 1 
4/11/94 ou6RO68 1=2' 



EX P LAN AT1 0 N 

IN DlVl DUAL HAZARDOUS a SUBSTANCE SITES 

DRY SEDIMENT SAMPLING A -  
SED65792 LOCATION 

SED65792 - LOCATION 

SAMPLE ANALWE ANALYTECONCENTRATlON 

AND VALIDATION CODES 
DATE (uq/kg). LAB QUAURERS. 

(PI - PESTICIDE/PCB 
(SV) - SEMIVOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PESTICIDES/PCBs AND SE MIVOLATILE 
ORGANIC COMPOUNDS 
(IHSS 142.1 -1  42.4) 

SURFACE SOILS 
(DRY SEDIMENTS) 

FIGURE 4.4- 12 JUNF 199S 



EXPLANATION 

IN DlVl DUAL HAZARDOUS a SUBSTANCE SITES 

A DRY SEDIMENT SAMPLING 
SED65792  LOCATION 

! 

SED65792 - LOCATlON 
2/26/92 rirlr SAMPLE ANALME ANALYlECONCENTRATlON 

OAK (m9/k9). LAB QUAUFIERS. 
AND VWDATION CODES 

NOTES: 
1. ALL ANALYE CONCENTRATIONS ARE REPORTED IN 

mg/kg (parts per million). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNI 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES MIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Fiats Environmental Technology Slte 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSS 142.1-142.4) 

SURFACE SOILS 
(DRY SEDIMENTS) 

FIGURE 4.4-13 . JUNE 1995 

4/'11/95 OU6R1180 1 4  



EX P IANATIO N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

A DRY SEDIMENT SAMPLE SITE 
SED65692 (SURFACE SOIL) 

SED65692 - L m m N  

2/26/92 I I 

SAMPLE ANALYTE ANALME#CrMlY 
DATE (pCi/g). LAB QUALIFIERS. 

AND VWDAnON CODES 

UOTES: 
1. ALL ANALWE ACTMTIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DRIIATIONS. 

REAL A M  DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 
~~~~~ ~~ 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

.PCOC RADIONUCLIDES . 
(IHSSS 142.1 - 142.4) 

SURFACE SOILS 
(DRY SEDIMENTS) 

FIGURE 4.4- 14 JUNE 1995 

4/t 1/95 OU6R1150 1 4 0 1  



EX P LANATIO N 

IN DlVl DUAL HAZARDOUS a SUBSTANCE SITES 

A DRY SEDIMENT SAMPLING 
SED65792  ,.- LOCATION 

2/26/92 

1 / 1 1  1 
W P L E  ANALME ANALYECONCENTRATlON 

(ug/kg). LAB QUALIFIERS. 
AND VALIDATION CODES 

DATE 

(SV) - SEMIVOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED.. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SEMIVOLATILE 
ORGANIC COMPOUNDS 
(IHSS 1 42.5- 142.9) 

SURFACE SOILS 
(DRY SEDIMENTS) 

JUNE 1995 FIGURE 4.4-1 5 
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EX P LAN AT1 0 N 

IN DlVlDUAL HAZARDOUS a SUBSTANCE SITES 

A DRY SEDIMENT SAMPLING 
LO CAT10 N SED66792  

SED66792 - LOCATlON 

SAMPLE ANALm ANALME CONCrnTION 

AND VALIDATION CODES 
DATE (rng/kg). LAB QUALIFIERS. 

NOTES: 1. ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 

mg/kg (parts per million). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOM BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND‘JNPLICATE SAMPLE RESULTS. 
I 1NDICATES’:THIS .RESULTt, IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSS 142.5-1 42.9) 

SURFACE SOILS 
(DRY SEDIMENTS) 

JUNE 1995 FIGURE 4.4-1 6 
4/13/95 OU6R1181 1=30( 



EXPLANATION 

IN DlVl DUAL HAZARDOUS \m SUBSTANCE SITES 

~. ,SED;792, L ~ N  

2/26/92 

SAMPLE ANALME ANALYlEAcrrmM 
(pCi/9). LAB QUALIFIERS. 

AND VWDAnON CODES 
DATE . ,  

rlOTES: 
1. ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE . 
PRESENTED ON FIGURE 4.4-1 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Fiats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES --'I 

(IHSSs 142.5 - 142.9) 
SURFACE SOILS 

(DRY SEDIMENTS) 

FIGURE 4.4- 1 7 JUNE 1995 



E X P LAN AT I 0 N 

I N DlVl DUAL HAZARD0 US 
SUBSTANCE SITES 

67392 0 BOREHOLE 

MONITORING WELL 
77392 0 (ALLUVIAL) 

0.7-0.9 77-i 
SAMPLE ANALYE WYlE CONCENTRATION 

INTERVAL (ug/kg) AND LAB OUWRERS 
(ft) AND VALIDATION CODES 

(V) - VOLATILE 

IOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIQNS SHOWN ON- THIS W WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 
INDICATES THE RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOCS: 2-BUTANONE, 
ACETONE, AND TOLUENE 

(IHSSs 166.1 AND 166.2) 
SUBSURFACE SOILS 

.- 
FIGURE 4.5-1 JUNE 1995 
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EX P M N  AT I €I N 

c 

IN 0 IVI DUAL HAZARDOUS 
SUBSTANCE SITES 

76292 0 BO REH 0 LE 

76992 0 MONITORING WELL 
(ALLUVIAL) 

w m  CONCMWW.' 
(ug/kg) AND LA9 QUALIFIERS 

AND VWDAllON CODa 

(V) - VOlATlLE 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

" 

IN ug/kg (ports per billion). ANALME ABBREVIATIONS 
IAB RUALlFI€RO, ANR YALlRATlQN CQR€O ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED.. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICAl& THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOCs: 
2-BUTANONE AND TOLUENE 

(!HSS 1664 
SUBSURFACE S A ILS 

FIGURE 455-2 dUNE I995 



;/- 

EXPLANATION 

I NDlVlD UAL MAZAR DOU S 
SUBSTANCE SITES 

BOREHOLE 6 7 1 9 2  0 

77392 0 MONITORING WELL 
(ALLUVIAL) 

SAMPLE ANALME ANALYlECONCENTRAnON 
INTERVAL (ug/kg). LAB QUAURERS. 

(ft) AND VAUDAnON CODES 

(V) - VOLATILE 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALME ABBREVIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 
INDICATES MIS RESULT IS AN AVERAGE OF THE 
REAL At@ DUPLICATE: SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

VOLATILE ORGANIC COMPOUNDS 
(IHSSS 166.1 - 166.3) 

SUBSURFACE SOILS 

FIGURE 4.5-3 JUNE 1995 
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SCALE IN FEET 
E 

EXPIANATION 

IN DlVlD UAL HAZARDOUS 
SUBSTANCE SITES 

BOREHOLE 68692 0 

68692 - LownoN m 
SAMPLE ' ANALYTE W Y T E  CONCENTRATION 

INTERVAL 
(ft) AND VALIDATION CODES 

. (mg/kg). LAB QUAUFIERS. 

OTES: 
. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN mg/kg (parts per million). ANALYTE ABBREVIATION5 
LAB- QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND OUPLICATE SAMPLE RESULTS. 

'. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSs 166.1 - 166.3) 

SUBSURFACE SOILS 

FIGURE 4.5-4 JUNE 1995 

ou6R1114 In20 4/17/35 



a U 

EXPLANATION 

a SUBSTANCE I NDlVl D UAL HAZARDOUS SITES 

BOREHOLE 68692' 0 

68592 O- manoN 
0-2 I I 

NOTES: 
1. ALL ANALYTE ACTMTIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATE$ THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Stte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSS 166.1 - 166.3) 

SUBSURFACE SOILS 

FIGURE 4.5-5 JUNF 199s - -  - 
4;'l 7/95 ou6Rl119 1020 
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EXPLANATION 

CJ 

62892 0 

7 7 1 9 2  

76792 0 

IN DlVlDUAL HAZARDOUS 
SUBSTANCE SITES 

HISTORICAL IHSS 
BOUNDARIES (DOE 1987)  

BOREHOLE 

' MONITORING WELL 
(COLLUVIAL) 

MONITORING WELL 
(ALLUVIAL) DmAF-r 

(V) - VOlATlLE 

NOTES: 
1 .  ALL ANALYE CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALUE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AN0 DUPLICATE 'SAMPLE RESULTS. 

I .  

U.S. DEPARTMENT. OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOCS: 2-BUTANONE, 
METHYLENE CHLORIDE, AND TOLUENE 

(IHSSs 167.1 AND 167.3) 
SUBSURFACE SOILS 

JUNE 1995 FIGURE 4.5-6 
4/17/95 OU6R1076 1 =20( 



E X P LAN AT I 0 N 

r] INDIVIDUAL HAZARDOUS 
. SUBSTANCE SITES 

HISTORICAL IHSS 1 3 BOUNDARIES (DOE 1987) 

62892 0 BOREHOLE 

62892 -t LOCATION 

0-2 I I 

W P L E  ANALYE ANALWE CONCENlRAllON 

Ut) AND VWMllON CODES 
INTERVAL (mg/kg). LAB QUWRERS. 

IOTES: 
I. ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 

mg/kq (ports per million). ANALME ABBROIIATIONS, 
LAB QUALIFIERS. AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND: DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology. Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

(IHSSs PCOC 167.1 METALS AND 167.3) 

SUBSURFACE SOILS 

FIGURE 4.5-7 JUNE 1995 
4/17/95, OU6Rll15 l-2N 



EXPLANATION 

IN DlVlDUAL HAZARDOUS 
SUBSTANCE SITES 

HISTORICAL IHSS [z 3 BOUNDARIES (DOE 1987) 

167.31 

62892 0 BOREHOLE 

62892 - LocmoN 
0-2 I I 

rlOTES: 
1. ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALME ABBRWIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DOIIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATU THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE-UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 167.1 AND 167.3) 

SUBSURFACE SOILS 

FIGURE 4.5-8 JUNE 1995 
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9.4-9.7 AcErONE 
9.4-9.7 TOWENE 
16.8-17.1 2-BuTANoNE 01) 
16.8-17.1 TOLUENE 01) - 23.2-235 N W E N E  CHLORDE 
23.2-2315 TOLUENE 01) 

.MtOIV 

BUILDING 
77 d 

'1 
J 

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b) 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION Off AERIAL 
\ 9  AREA BASED ON 
\ 

' ' PHOTOGRAPHS (SECTION 2.2:3) 

80392;O BOREHOLE 

'7492/160592 Q MONITORING WELL & BOREHOLE 
(ALLUVIAL) 

601 92 - LmCAnoN 

O r  SAMPLE ANALYTE ANALME CONCENTRATION 

INTERVAL (ug/kg).U\B QUALIFIERS. 
(f0 AND VAUOATION CODES 

(V) - VaLATlLE 
QSV) - SOMIVOIATILE' 

JOTES: 
1 .  ALL ANALYTE CONCENTRATIDNS ARE REPORTED 

IN ug/kq (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.U-1. 

2. ALL LOCATIONS SHOWN ON1 THIS MAP WERE 
SAMPLED. RESULTS ARE SfflOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND- DUPLICATE SAMPLE RESULTS. 

' U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden . Colorado 

OPERABLE UNIT NO. (6 
PHASE I RFlrRl REPORT 

SUSPECT ORGANIC COMPOUNDS: 
2-BUTANONE, ACETONE, 
DI- N-OCTY L PHTHALATE 

METHYLENE CHLORIDE, AND TOLUENE 

FIGURE '4.5-9 ' JUNE T Q Q ~  

! I 
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60192 
0 n 
60092 

L. 
0-6.6 AROCLOR-1254 P 
0-6.6 eENZOa TH &E (SV) 2.0E+O2JA 

0-6.6 0-6.6 R E N Z O [ b r d E N E  BENZO k FUJORANTHENE N 95E+01JA 2.lE+OU 
0-6.6 BENZOO PYRENE SV) 1.7€+02JA 

0-6.6 e D u O l C  AClD (N) 4.9E+OUA 2.0E+OUA OLD OUTFALL A&! 
IHSS 143 ,'k--%;l 

2JE+OW 
4.6E+W 

6.6-10.2 BENZOIC XI0 (SV) 3.6E +02JA 
6.6-10.2 RUORANTHENE (SV) 'I.OE+OlJA 
6.6-10.2 PYRM (SV) 6.4E+OlJA I BUILDING 

77 1 
+ 

EX PLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b) 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ \ AREA BASED ON '. PHOTOGRAPHS (SECTION 2.2.3) 

BOREHOLE 60492 0 

MONITORING WELL & BOREHOLE 0 
77492/60592 (ALLUVIAL) 

60692 LOCATION 

5.3-10 I I 

SAMPLE ANALm ANALYTECONCENTRATlON 
INTERVAL (ug/kg). AN0 WDATION LAB OUALIFIERS. CODES 

(It) 

(SV - SEMIVOLATILE 
(PI - PESTICIDE/PCB 

I 

VOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL ANb DUPLICATE 'SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SEMIVOLATILE ORGANIC COMPOUNDS 
AND PESTICIDES PCBs 

$HSS 143/ 
SUB URFACE OILS' 

FIGURE 4.5- 10 JUNE 1995 

4/i  OU6R1077 1 =IO( 



IHSS 143 
OLD OIJTFALL AREA 

75 1 BUILDING 
771 ; 

EX P IANATIO N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED ON 
\ 

‘ ‘ PHOTOGRAPHS (SECTION 22.3) 

-k SURFACE SOIL SAMPLE SITE 

SS600392 

60092 , -LLOCAT~ON 

SAMPLE ANALYlE ANALY~ECQNCEMRJ~T#)N 

(ft) AND VNJMTKJN CODES 
INTERVAL (mg/kg). LAB OUAUFIERS. 

NOTES: 1. ALL ANALYTE CONCENTRATIONS ARE REPORTED IN 

mg/kg (parts per million). ANALYTE ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND..DUPLICATE SAMPLE RESULTS. 
I INDICATESc.THIS ,RESULT*,IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envh-onmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 

SUB tHSS URFACE 143!2 OILS 

FIGURE 4.5-1 1 JUNE 1995 



EXP IANATIO N 

1 
c7 

60292 
6.5-10.7 I Pu-239/24012.6E-O1A1 

/ 
L I  

751 I BUILDING 
771 ; 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b: 

. BOUNDARY OF OLD OUTFALL 

' -. PHOTOGRAPHS (SECTION 2.2.3) 

\ AREA BASED ON 
\ INTERPRETATION OF AERIAL 

60392 0 BOREHOLE 

77492/60592 Q MONITORING WELL & BOREHOLE 
(ALLUVIAL) 

JOTES: 
1. ALL ANALME ACTIVITIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES.THIS RESULT IS AN AVERAGE OF THE 
REAL AND. DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 

FIGURE 4.5-1 2 JUNE 1995 



EX PHNATI €I N 

. ---!ND!V!DVAL HAZARDOUS 
SUBSTANCE SITES 

74092 0 BOREHOLE 

75892 0 MONITORING WELL 
. (ALLUVIAL) 

77592 + LOCATION 

1.2-1 .s 77-i SAMPLE ANALYTE ANALY~ECONCENTRNION 

INTERVAL * (ug/kg).LAB QUALIFIERS, 
(f9 me VWBA~~BFI ewes 

(V) - VOLATILE 

rlOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALME ABBREVIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED. 

* INDICATES M I S  RESULT IS AN AVERAGE OF THE 
REAL A N 6  DUPLICATE SAMPLE RESULTS. 

~ ~~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOCS: 2-BUTANONE, ACETONE, 
METHYLENE CHLORIDE, AND TOLUENE 

(IHSS 15G.2 
SUBSURFACE S A ILS 

FIGURE 415-1 3 JUNE lQQS 



A-3 EXPLANATION 

INDIVIDUAL H, ZARDOUS 
SUBSTANCE SITES 

78492 

.. - 

JOTES: 

0 BOREHOLE 

1,4-1.6 

k 
SAMPLE ANALME ANALYlECONCMTRAlWN 

(ug/kg) AND LAB QUALIFIERS INTERVAL 
AND vwaAnoN CODES Ut) 

(V) - VOLATILE 

1 .  ALL ANALVE CONCENTRATIONS ARE REPORTED . 
IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS. AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. -RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* lNDlCAT€S WS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOCS: 2-BUTANONE, 
ACETONE, AND TOLUENE 

SUBSURFACE (IHSS 216.1 S ILS & 

FIGURE 4.5- 14 JUNE 1995 
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EXPLANATION 

INDIVIDUAL HAZ RDOUS 
SUBSTANCE SITES 

73592 0 BOREHOLE 

,75892 0 MONITORING WELL 
(ALLUVIAL) 

9-9.2 m 
(V) - VOLATILE 

JOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALYTE ABBREVIATIONS 
LA8 QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 
INDICATES MIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

VOLATILE ORGANIC COMPOUNDS 
(IHSSs 156.2 AND 216.1) ’ 

SUBSURFACE SOILS 

JUNE 1995 FIGURE 4.5- 1 5 
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3" 
3 
J W  
3 Q  

EXPLANATION 

IN DlVl D UAL HAZARDOUS 
SUBSTANCE SITES 

73592 0 BOREHOLE 

75892 0 MONITORING WELL 
(ALLUVIAL) 

oip ,783; , - LT 

SAMPLE ANALME ANALYl'ECONCENTRATK)N 

(ft) AND VALIDATION CODES 
INTERVAL (mg/kg). LAB PwflERS.  

dOTES: 
1 .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN mg/kg (parts per million). ANALYTE ABBREVIATION 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLIFATE SAMPLE RESULTS. 

2. ALL .LOCATIONS SHOWN ON THIS MAP WERE 

INDICATES'THIS RESULT IS AN AVERAGE OF THE 

- U S .  DEPARTMENT OF ENERGY 
Rocky Flats Envlronmental Technology Slte 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSs 156.2 AND 216.1) 

SUBSURFACE SO1 LS 

FIGURE '-4.5- 1 6 JUNE 1995 

+'I ? j94 OU6R1112 1 4  



.. . 

EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

73592 0 BOREHOLE 

75892 0 MONITORING (ALLUVIAL) WELL 

78392 - m m a N  
0-2 I I 

VOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* 1NDICAT.ES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Fiats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 156.2 AND 216.1) 

SUBSURFACE SO1 LS 

FIGURE 4.5- 1 7 JUNE 1995 

4/18/95 'OU6R1117 1 ~ 4 0 0  



9 - 200 400 

- m  SCALE IN FEET 

EX P LAN AT1 8 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

BOREHOLE 72392 0 

MONITORING WELL 76292 @ (BEDROCK) 

75992 (COLLUVIAL) 
MONITORING WELL 

MONITORING WELL 
761 92 0 (ALLUVIAL) 

72692 + SOIL CORE 

_ -  

VOTES: 

i 

0-6 

1 1 1  1 
SAMPLE ANALME ANAL'IIECONCENTRATlON 

INTERVAL (ug/kg).LAB QUALIFIERS, 
(ft) me VWBA~~BN mea 

SEM NOLATI LE 
VOLATILE 

1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 
IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND. DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envtronmental Technology Site 

Golden, Colorado 
~~ 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

' SUBSURFACE SOILS' 

JUNE 1995 FIGURE 465-1 8 
5 !i 1 / $3 5 0216R1071 1=W 
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-N- a 
- 0  100 200 

SCALE IN FEET 

I 
-. 

. _..-. - 
. .  

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE- SITES . 

72392 0 BOREHOLE 

MONITORING WELL 
75992 (COLLUVIAL) 

76192 0 MONITORING (ALLUVIAL) WELL 

. _  

72492 SOIL CORE 

SAMPLE ANALYTE ANALrnCONCENTRATlON 
INTERVAL (ug/kg). LAB QUALIFIERS, 

AND VWn4nON CODES (It) 

SEMNOtATlLE f;L- VOLATILE 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kq (parts per billion). ANAL'frE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES M I S  RESULT IS AN AVERAGE OF THE 
REAL DUPLICATE .SAMPLE RESULTS. 

$ U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/Ri REPORT 

ORGANIC COMPOUNDS 
(IHSSs 141 AND 165) 

SUBSURFACE SOILS 

JUNE 1995 FIGURE 4.5-.19 ' 

4/17/95 OU6R1079 l020C 
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. .  

-. 

EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES - 

7-3392 0 BOREHOLE 

73192/76292 @I MONITORING WELL & 
BOREHOLE (BEDROCK) 

73392 - - ~ w n o ~  
0-2 I 1 

SAMPLE ANALME hNALYTECONCENTRATlON 
(rndkg). LAB .QUWFIERS. INTERVAL 

(ft) AND VALIDATION CODES 

IOTES: 
I. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN mg/kg (parts per million). ANALYTE ABBREVIATIONS 
LAB QUALIFIERS, AND VALIDATION CODES ARE 

-PRESENTED ON flGURE 4.4-1. 
?. ALL LOCATIONS SHOWN ON THIS MAP WERE 

SAMPLED, RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
I INDICATE3 THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSs 141 AND 165) 

SUBSURFACE SOILS 

FIGURE 4.5-20 JUNE 1995 

4/17/95 OUCRI113 1 4 0 [  



0-6 

7 

I 

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

73392 0 BOREHOLE 

6292/73192 @ BEDROCK MONITORING 
WEtL/BOREHOLE 

JOTES: 
1. ALL ANALME ACTIVITIES ARE REPORTED 

IN pCi/g. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 

. U S .  DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSs 141 AND 165) 

SUBSURFACE SOILS 

'JUNE 1995 FIGURE 4.5-21 
. .. 4/17/95 OU6R1118 1-2W 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 1-1 SUBSTANCE SITES 

75292 0 MONITORING WELL 
(ALLUVIAL) 

75092 0 MONITORING WELL 
(BEDROCK) 

0-2 

SAMPLE I I I I  ANALME ANPLMECONCENTRAllON I 
INTERVAL (ug/kg).LAB OUWFIERS. 

(ft) AND VALIDATION CODES 

(V) - VOLATILE 

VOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED. 

REAL AND DUPLlCqTE ‘SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

INDICATES TMis RESULT is AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT VOC: TOLUENE 
(IHSSs 142.4 AND 142.9) 

SUBSURFACE SOILS 

JUNE 1995 

OUSR1072 1 =2oC 

FIGURE 4.5-22 
4!17/95 
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EXPLANATION 

INDMOUAL HAZARDOUS \I SUBSTANCE SITES 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

1886 . UHSU MONITORING WELL 
(COLLUVIAL) 

UHSU MONITORING WELL 
75892 O (ALLUVIAL) 

76?92 UHSU MONITORING WELL 

APPROXIMATE BOUNDARY 
0 - -  OF GROUNDWATER AREAS 

(BEDROCK) 

.. . ? .  . . .  - . .  
. _. .. 

. '. .. . 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envi.ronmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

LOCATION MAP 
AREA 1 THROUGH AREA 6 

(GROUNDWATER) 

JUNE 1995 FIGURE 4.6-1 
OU6R1223 1-100 4/27/95 



EXPLANATION 

IN DlVlDUAL HAZARDqUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
0586 O (ALLUVIAL) 

UHSU MONITORING WELL 
B?06889 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

0586 LOCATION 

DATE (wJ/l). LAB .QUWFIERS. 
AND VWDAllON CODES 

(V) - VOLATILE 

I 

NOTFS: 
I .  ALL ANALME CONCENTRATIONS ARE REPORTED 

Ik ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. &L LOCATIONS SHOWN ON THIS MAP WERE 
  AMP LED. RESULTS ARE SHOWN ONLY WHERE 
 HE CHEMICALS WERE DETECTED. 
I DICA?ES THIS RESULT IS AN AVERAGE OF T ~ E  
fkAL AND DUPLICATE SAMPLE RESULTS. 

' U.S. DEPARTMENT OF ENERGY ' 

Rocky Flats Environmental Technology Site 
Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 

AR . A  1 (UNNAMED TRIBUTARY DRAINAGE) 
UHSU GROUNDWATER 

1st QUARTER 1991 - 4th QUARTER 1993 

CETONE AND METHYLENE CHLORIDE ! 

FIGURE 4.6-2 JUNE 1995 
I I 4/27/94 OU6RI14f 1-60 



I I 

EXPLANATION 

INDIVIDUAL HAZARDCjUS v] SUBSTANCE SITES 

UHSU MONITORING WELL 
4 0586 O (ALLUVIAL) 

UHSU MONITORING WELL 
B2°688g (BEDROCK) I 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

0586 -LOCATION 

SAMPLE ANALME ANALMECONCMTRAllON 
(ug/l). LAB QUAUFICRS 
AND VAUDAllON CODES 

DATE 

(V) - VOLATILE 

I 

NOTFS: 
I .  ALL ANALME CONCENTRATIONS ARE REPORTED 1 

Ib ug/l (parts per billion). ANALYE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
$AMPLED: RESULTS ARE SHOWN ONLY WHERE  HE CHEMICALS WERE DETECTED. 

* I DICATES THIS.RESULT IS AN AVERAGE OF T ~ E  
&AL AND DUPLICATE SAMPLE RESULTS. 

' U.S. DEPARTMENT OF ENERGY ' 
Rocky Flats Environmental Technology S i t e  

Go I den, Co I o ra do 

OPERABLE' UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
AqEA 1 (UNNAMED TRIBUTARY DRAINAGE) 

U H S U G RO U N D WAT E R 
1st QUARTER 1991 - 4th QUARTER 1993 

. FIGURE 4.6-3 JUNE 1995 
~~ 

I 4/27/99 OU6R113Q 1 ~ 6 0 0  
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2/26/92 

0 300 600 

SCALE IN FEET 

EXPLANATION 

IN DlVl DUAL HAZARDOUS Dl SUBSTANCE SITES 

UHSU MONITORING WELL 
0586 ‘O (ALLUVIAL) 

UHSU MONITORING WELL 
B2°6889 (BEDROCK) 

NOTES: 

UNIT 
UHSU = UPPER HYDROSTRATIGRAPHIC 

1. ALL ANALYE CONCENTRATIONS ARE REPORTED 
IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

_ _ _ _ _ ~  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

JUNE 1995 FIGURE 4.6-4 
OU6R1209 1-600 4/27/95 



EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
(ALLUVIAL) 0586 0 

USHU MONITORING WELL 
B206889 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

0586 --LOCA~ON 

2/26/92 I I 

SAMPLE ANALYTE ANALMECONCEMAllON 

AND VWDATION CODES 
DATE (ug/l). LAB QUALIFIERS. 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

, 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 

' 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

MEAN PLUS :2 STANDARD. DEVIATIONS. 
INDICATES. TH'IS RESULT IS AN AVERAGE OF THE 
REAL AND: DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED METALS 
AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1 9 9 1  - 4th QUARTER 1 9 9 3  

JUNE 1995 FIGURE 4.6-5 
4/27/95 OU6R1197 1-600 



EX P LAN AT1 0 N 

IN DlVl DUAL HAZARDOUS 1-J SUBSTANCE SITES 

UHSU MONITORING WELL 
0586 O (ALLUVIAL) 

UHSU MONITORING WELL 
B206889 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

78392 - LownoN 

NOTES: 1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALYI): ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RAD I ON U C LI D ES 
AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1 9 9 3  

FIGURE 4.6-6 JUNE 1995 

4/27/95 OU6R1191 1=6OC 
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EXPLANATION c 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
0586 O (ALLUVIAL) 

UHSU MONITORING WELL 
B206889 (BEDROCK) 

UHSU. = UPPER HYDROSTRATIGRAPHIC 
UNIT 

' 77192 - LmnoN r 
SAMPLE ANALYTE ANALYlEAcTMTy 

DATE (pCi/l), LAB QUALIFIERS. 
AND VWDAllON CODES 

IOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE  SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

INDlCAfES TMlS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RAD I 0 NU C LI DES 
AREA 1 (UNNAMED TRIBUTARY DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 FIGURE 4.6-7 
4/27/94 OU6R1202 1=600 



EXPLANATION 

IN DlVl DUAL HAZARDOUS n l  SUBSTANCE SITES 

UHSU MONITORING WELL ' ' 86 -o, (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 ' (COLLUVIAL) 

UHSU MONITORING WELL 
(BEDROCK) 

8208289 Q 

4 109 1 LOCATION 

2/26/92 7-r-F SAMPLE ANALME ANALME CONCENTRATION 

DATE (ug/l). LAB .QUALIFIERS, 
AND VALIDATION CODES 

(V) - VOLATILE 
(SV) - SEMNOIATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBROIIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED.' RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDlCAfES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envi ronmenta l  Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: ACETONE, 
BIS(2-ETHY LHEXY L) PHTHALATE, DlETHY L PHTHALATE, 

AND METHYLENE CHLORIDE 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1 9 9 3  

FIGURE 4.6-9 JUNE 1995 
5,'l ,mi OU6R1145 la600 
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0 300 600 

SCALE IN FEET 

EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
0586 O (ALLUVIAL) 

UHSU MONITORING WELL 
B206889 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

0586 LOCATION 

SAMPLE AN4Lm AN4Lm CONCMTRATlON 
DATE (q/I).  LAB QUWRERS. 

AND VALIDATION CODES 

NOTES: 
1 .  ALL ANALYE CONCENTRATIONS ARE REPORTED 

IN mg/l (ports per million). ANALYTE ABBRRIIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE WEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

INDICATES THIS:RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

NITRATE NITRITE 
AREA 1 (UNNAMED RIBUTARY DRAINAGE) 4 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-8 JUNE 199s 



EXPLANATION 

1 7 1  INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
"86 (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 (COLLUVIAL) 

8208289 0 UHSU MONITORING WELL 
(BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

41091 LOCATION 

2/26/92 7-J-i  SAMPLE ANALME ANALME CONCENTRATION 

DATE (ug/l). LAB QUALIFIERS. 
AND VWDATlON CODES 

(V) - VOLATILE 

D3-AFh 
FarmFnet7:s 6:;cP;s:sn :::,';c 

NOTES:

1.  ALL ANALME CONCENTRATIONS ARE REPORTED 
IN ug/l (parts per billion). ANALME ABBRRIIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON'THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

AT LOCATION 41091. 
3. PESTICIDE/PCB ANALYSES WERE PERFORMED ONLY 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPCICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-1 0 JUNE 1995 



-N- 4 EX P LANATl O N 

IN DlVl DUAL HAZARDOUS r A  SUBSTANCE SITES 

UHSU MONITORING WELL 
1186 O (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 (COLLUVIAL) 

UHSU MONITORING WELL 
(BEDROCK) 

8208289 0 

, ,118; ,-LT 
2/26/92 

SAMPLE ANALYrE ANALME c o N c m n o N  
(ug/l). LAB QUAIJFIERS, 
AND VMWnON CODES 

DATE 

YOTES: 
I .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS. 
LAB QUAUFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DU;PLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN.AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL METALS 
AREA 2 (NORTH WALNUT CREE,K DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-1 1 JUNE 1995 

ou6R1205 1-6oc S,'1,&5 



EXPLANATION 

E-] INDIVIDUAL HAZARDOUS \ . I] SUBSTANCE SITES 

UHSU MONITORING WELL 
O (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 . (COLLUVIAL) 

B208289 0 UHSU MONITORING WELL 
(BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

78392 --LOCATION 
2/26/92 1 I 

SAMPLE ANALME ANALME CONCMTRAllON 
DATE (ug/l). LAB QUWFIERS. 

AND VWDATION CODES 

IOTES: 
I .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALYTE ABBRRIIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DNTIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

!. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Go I den, Co I ora do 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED METALS 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 FIGURE 4.6- 12 



EX P LAN AT1 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
1186 O (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 ' (COLLUVIAL) . 

8208289 0 UHSU MONITORING WELL 
(BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

1186 - LmnoN 
2/26/92 I I 

SAMPLE ANALME ANALYEACTMTY 
DATE (pCi/l), LAB QUALIFIERS. 

AND VWDAnON CODES 

IOTES: 
1 .  ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 

' 

PRESENTED ON FIGURE 4.4-1. 
2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS.2 STANDARD DOIIATIONS. 

REAL AN0 DUPLICATE SAMPLE RESULTS. 
* INDICATE9 THIS RESULT IS AN AVERAGE OF THE 

~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RADIONUCLIDES 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993  

FIGURE 4.6-1 3 JUNE 1995 

5/1/95 OU6R1186 1=Mx) 



EX P LAN AT1 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL ' 186 O (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 ' (COLLUVIAL) 

8208289 0 UHSU MONITORING WELL 
(BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

78392 - -LW~ON 

SAMPLE ANALME ANALmkCTNlM 
DATE (pCi/l), LAB QUAUFIERS. 

AND VWMTION CODES 

NOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 

' 

PRESENTED ON FIGURE 4.4-1. 
2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES M I S  RESULT IS AN AVERAGE OF M E  

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RADIONUCLIDES 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-1 4 JUNE 1995 



a 

a 

EX P LAN AT1 0 N 

IN DlVlDUAL HAZARDOUS \yA SUBSTANCE SITES 

UHSU MONITORING WELL 
1'86 O (ALLUVIAL) 

UHSU MONITORING WELL 
B208589 ' (COLLUVIAL) 

B208289 0 UHSU MONITORING WELL 
(BEDROCK) 

UHSU = UPPER HYDROS 
UNIT 

RATIGRAP H IC 

41 09 1 + LoCAnoN 

SAMPLE ANALm AN4Lm C O N C r n l l O N  

. , ANDVWDAlWNCODES 
DATE (mg/l). LAB QUALIFIERS. 

 *, 

> 
NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN mg/l (parts per million). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S.- DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Go Id en, Co I ora d o 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

NITRATE/NITRITE 
AREA 2 (NORTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6- 1 5 JUNE 1995 

5/1/95 OU6R1215 1-600 



EX P LANATl ON 

IN DlVlDUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
3586 O (ALLUVIAL) 

UHSU MONITORING WELL 
02691 (BEDROCK) 

UHSU = UPPER UNIT HYDROSTRATIGRAPHIC 

02691 + LOCATION 

2/26/92 I I 

SAMPLE ANALYE ANALME CONCENTRATION 
(ug/l). LAB QUAUflERS. 

AND VWDATlON CODES 
DATE 

(V) - VOLATILE 

NOTES: 
1. ALL ANALYE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBRNIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE i RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
ACETONE AND METHYLENE CHLORIDE 

AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 
UHSU GROUNDWATER 

1st QUARTER 1991 - 4th QUARTER 1993  

FIGURE 4.6- 1 6 JUNE 1995 

5,/l,m OUsR1143 106 



. .  

3586 

1.2-DCE 

4-KEML-2- f 'ENTWE(V 

tmm-1.2-OICHLOROrmEf 
VlNn CHLORlD€(V) 
1 1 . 1 - q  , l ,  1 -T 

12-DCE 
VlNn CHLORIDE(V) 

VlNn CHLOWDE(V) 
l , l , l - T  
12-DCE 1 . 1 - q  

CHLORIDE@) 

EX P LAN AT I 0 N 

IN DlVlDUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
3586 O (ALLUVIAL) 

02691 MONITORING (BEDROCK) WELL 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

SAMPLE ANALYlECONCENTRATlON 
(ug/l). LAB QUWRERS. 

AND VWDATION COOS 

(V) - VOLATILE 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). W Y E  ABBRNIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

ONLY LOCATION 02691. 

REAL AND DUPLICATE' SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

3. PESTICIDE/PCB ANALYSES WERE PERFORMED AT 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1 9 9 1  - 4th QUARTER 1993 

FIGURE 4.6-1 7 JUNE 1995 

S{1/45 OU6R1138 1=600 



EXPLANATION 

I NDlVlDUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
3586 O (ALLUVIAL) 

MONITORING WELL 
026'' (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

_ _  .... 
I 

JOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNE 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES MIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RADIONUCLIDES' 
AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 

OU6R1187 1=4C 

FIGURE 4.6-20 
5/11"95 



r- 
EX P LANATlO N 

INDIVIDUAL HAZARDOUS r A  SUBSTANCE SITES 

MONITORING WELL 
3586 O (ALLUVIAL) 

02691 MONITORING (BEDROCK) WELL 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

02691 LOCATlON 
2/26/92 I I 

VOTES: 
1. ALL ANAlYlI ACTMTIES ARE REPORTED 

IN pCi/l. ANALME ABBRNIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* iNDlCATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RAD I 0 NU C LI DES 
AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993  

FIGURE 4.6-21 JUNE 1995 

Si1135 ou6Rll99 1=40( 



EXPLANATION 

W I D U A L  HAZARDOUS 1-j SUBSTANCE SITES 

UHSU MONITORING WELL 
B208089 (COLLUVIAL) 

UHSU MONITORING WELL 
*986 O - (ALLUVIAL) 

UHSU MONITORING WELL 
76292 (BEDROCK) 

2/26/92 

1 / 1 1  4 . .  
SAMPLE ANALME ANALYlECONCENTRATlON 

AND VAUDAllON CODES 
DATE (ug/l), LAB QUALIFIERS. 

(V) - .VOLATILE 

NOTES: 1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
ACETONE AND METHYLENE CHLORIDE 

AREA 4 UPGRADIENT DRAINAGE) 
UH I U GROUNDWATER 

1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-22 JUNE 1995 

OU6Rll42 1030 5/1/95 



I 
EX PLAN AT1 0 N 

IN DlVl DUAL HAZARDOUS -1 SUBSTANCE SITES 

UHSU MONITORING WELL 
B208089 ' (COLLUVIAL) 

UHSU MONITORING WELL 
'5892 O (ALLUVIAL) 

UHSU MONITORING WELL 
76292 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

SAMPLE ANALYE ANALYlECONCENTRATlON 
(ug/l). LAB OUWFIERS. 

AND VWDAllON CODES 
DATE 

(V) - VOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBROIIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4- 1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DmECTED. 

3. PESTICIDE/PCB ANALYSES WERE PERFORMED AT 
ONLY LOCATIONS 76292 AND P218389. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envlronrnental Technology Slte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
AREA 4 4 UPGRADIENT DRAINAGE) 

UH U GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

FIGURE 4.6-23 JUNE 1995 

5/ 1 /'95 OUSRI137 1-31 
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EX P LANATl ON 

IN DlVl DUAL HAZARDOUS cj SUBSTANCE SITES 

UHSU MONITORING WELL B208089 (COLLUVIAL) 

*986 O (ALLUVIAL) 
UHSU MONITORING WELL 

UHSU MONITORING WELL 
76292 (BEDROCK) 

UHSU = UPPER HYDROS 
UNIT 

RATIGRAP H IC 

76292 LOCATION 

2/26/92 I 

SAMPLE ANALME ANALYTE CONCENTRATION 

AND VALIDATION CODES 
DATE (ug/l), LAB QUALIFIERS, 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNt 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

JUNE 1995 FIGURE 4.6-24 
OUSR1208 1-500 5,' 1 f'95 
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EX P LAN AT1 0 N 

INDIVIDUAL HAZARDOUS \m] SUBSTANCE SITES 

UHSU MONITORING WELL 
B208089 (COLLUVIAL) 

UHSU MONITORING WELL 
2986 O (ALLUVIAL) 

UHSU MONITORING WELL 
76292 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

76292 - LocmoN 

2/26/92 I I 

SAMPLE ANALYE ANALYlEAcTMTy 
DATE (pCi/l), LAB QUALIFIERS. 

AND vwoAnoN CODES 

IOTES: 
1. ALL' ANALYTE ACTNlTlES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
1 INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RADIONUCLIDES 
DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 FIGURE 4.6-26 
5/1,%5 Ou6R1190 1=m 
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EXPLANATION 

a INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
B208089 (COLLUVIAL) 

MONITORING WELL 
2986 O (ALLUVIAL) 

MONITORING WELL 
76292 (BEDROCK) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

I .  . 

76292 -LOCAT~~N 

SAMPLE ANALYTE ANALME CONCENTRATION 

AND VWDAllON COMS 

- 
DATE (ug/l), LAB OUALIFIERS. 

JOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVLATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
M E A N  PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES MIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 
~~ 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

Dl SS 0 LVE D METALS 
AREA 4 UPGRADIENT DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UH 4 U GROUNDWATER 

FIGURE 4.6-25 JUNF 1885 

5/1/95 OU6Rll96 1~300 



EX P LANATl ON 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
3586 O (ALLUVIAL) 

OZ6” MONITORING (BEDROCK) WELL 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

, ,368; -LT 
2/26/92 

SWPLE ANALME ANALYE CONCENTRATION 
(ug/l). LAB QUALIFIERS. 

AND VALIDATION CODES 
DATE 

NOTES: 
I .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBRRIIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNI 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL METALS 
AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993  

FIGURE 4.6-1 8 JUNE 1995 

5/1/m OU6R1204 1=4( 
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EX P LANATIO N 

IN DlVl DUAL HAZARDOUS r A  SUBSTANCE SITES 

MONITORING WELL 
3586 O . (ALLUVIAL) 

OZ6” MONITORING (BEDROCK) WELL 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

02691 - LmnoN 
2/26/92 I I 

SAMPLE DATE ANALylE (ug/l). ANALYTECONCENTRAnON LAB QUWflERS. 
AND VWDAnON CODES 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2, ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT O f  ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED METALS 
AREA 3 (SOUTH WALNUT CREEK DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993  

FIGURE 4.6-19 JUNE 1995 

.>,/I ,/% OU6R1193 1-400 
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EXPLANATION 

l'iWWH3UAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 
2986 O (ALLUVIAL) 

UHSU MONITORING WELL 
B208089 ' (COLLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

_. . ... 

, ,p20T ,-or 
2/26/92 

W P L E  .ANALME A N A L Y T E m l Y  
DATE (pCi/I), LAB QUALIFIERS. 

AND VAUDATlON CODES 

NOTES: 
1. ALL ANALME ACTMTIES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Gold en, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RADIONUCLIDES 
AREA 4 UPGRADIENT DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UH 4 U GROUNDWATER 

FIGURE 4.6-27 JIINF 1005 
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EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

UHSU MONITORING WELL 2986 (ALLUVIAL) 

76292 (BEDROCK) 
UHSU MONITORING WELL 

-. 
UHSU = UPPER HYDROSTRATIGRAPHIC 

UNIT 

0208009 * LownoN 
2/26/92 1 / 1 1  1. 
SAMPLE W Y r E  ANALME CONCENTRAllON 

AND VWDAllON COMS 
DATE (mg/l). LAB QUALIFIERS. 

.- 
I 

.^. - - -  - ._ . ...._.._ _ . _  

D 
I . 'L \'j & 

9  
B ... . - - - -  __ .. 

NOTES: 
1. ALL ANALVE CONCENTRATIONS ARE REPORTED 

IN mg/l (ports per million). ANALME ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

NITRATE NITRITE 
AREA 4 UPGRA 6 IENT DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UH 4 U GROUNDWATER 

FIGURE 4.6-28 JUNE 1995 

y ' l  f95 OU6R1217 1=3W: 
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SCALE IN FEET 
- 

J --- 

W&l POND 
IHSS 142.12 

+ 

I 

EXPLANATION 

I NDlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
41691 O (ALLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

_ _  . .__ - . -__ ..... . 
3 

SAMPLE. ANALYTE ANALylECONcENTRATlON 

AND VWDAllON CooES 
DATE (ug/l). LAB QUALIFIERS, 

(V) - VOLATILE 
(SV) - SEMNOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBROIIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLm. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
B E (  2- ETHYLHEXY L) PHTHALATE AND 

METHYLENE CHLORIDE 
AREA 5 W8cl DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UHSU 5 ROUNDWATER 

JUNE 1995 

OU6R1146 1=10( 

FIGURE 4.6-29 
5/ 1 ,{35 

I 
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EXPLANATI 0 N 

IN DlVl DUAL HAZARDOUS r A  SUBSTANCE SITES 

MONITORING WELL 
0486 O (ALLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPH!C 
UNIT 

SAMPLE ANALWE ANALME CONCENTRATlON 
(ug/l), LAB OUAUFIERS. 

AN0 VALIDATION CODES 
DATE 

(V) - VOLATILE 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE - 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

ONLY AT LOCATION 41691. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

3. PESTSIDE/PCB ANALYSES WERE PERFORMED 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
,Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

I ORGANIC COMPOUNDS 
AREA 5 (W&l DRAINAGE) 

UHSU GROUNDWATER 
1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 

OU6R1141 1=10( 

FIGURE 4.6-30 
5/2/95 
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0 50 100 

E 
SCALE IN FEET W&l POND 

IHSS 142.12 . 

!J 
J 

19/12/91 
9/12/9 I 
9/12/9 I 
9/12/91 
9/12/91 
9/12/9 1 
9/12/91 
9/12/91 
9/12/9 1 
9/12/91 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
1 1/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 
11/14/9 

4/1/92 
6/11/92 
6/11/92 
6/11/92 
6/11/92 
6/11/92 
6/11/92 
8/11/92 
6/11/92 
6/11/92 
9/15/92 
9/15/92 
9/15/92 
9/15/92 

: x g  

1 1 /1 a/9: 
11/18/9: 
1 1 /1 a/9: 
1 1 /18/9: 
1 1 /1 a/9: 
11/1a/9: 
1 1 /l e/9: 
1 1/1 a/9: 
11/18/9: 
1 1 /18/9: 

486 
AI 2.65Eto4v 

Fe K 8.78€+0324 3.89€+04v 

Mn Pb 2 . 4 6 E W  2.61E+OlV 

Sb 5.38E+OlEV 
V 7.31E+OlV 
Zn 5.02Et02V 
Al 3.66k+04 
As 8.00E+DOB 
Ea Be 3.90E+DOQ 7.86€+02 

CO 4.87E+O18 
Cr 2.39€+02 
Cu 8.93E+Ol 
Fe 7.09€+04 
K 1.04€+04 
Mn Ni 3.19Et03, 1.86Et02 

w 8.12EtOl 
Sb 1.17Et02 
v 1.09€+02 
al 2.63€+02 
K 5.25EtosV 
Al Yn 2.1oE+o4JA 1.14€+03V 

Ea S.UEt02V 
Cr 2.47Et02V 
Fe 2.73€+04V 
K 8.JsEtO3V 
Yn 1.5Xt03V 
Ni 8.19EtOlV 
Si Pb 2.04E+OIJA 4.86E+04V 

Ea K 3.25Et02V 7.72E+03v 

Yn 1.88Et03v 
Pb 1.58EtOlV 
Al Ea 3.67EtO2V 2.58E+04V 

Cr 1.57E+02V 
Fe 2.84Et04V 
K 8.77E+ON 
Mn Ni 7.49€+01.U 1.81E+osV 

w 1.85EtOlV 
si 6.21€+04V 
V 6.68EtOiv 

Bo Cu 4.95€+02V 4.45€+01V 

EX P LANATIO N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
41691 O (ALLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

I 
P 

4 1 69 1 -m- LocxnoN 

2/26/92 7-J- i  SAMPLE ANALYTE ANALYlECONCDlTRATMN 

DATE (ug/l). v\B QUALIFIERS, 
AND vwmm CODES 

IOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALME ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD*DEVIATIONS. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL METALS 
AREA 5 W&l DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UHSU 6 ROUNDWATER 

JUNE 1995  FIGURE 4.6-31 
OU6R1206 1-100 5/2/35 



0 50 100 - 
SCALE IN FEET W L I  P 

IHSS 1 1  

~~' + N 754,000 EX P LAN AT1 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
41691 (ALLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

-- .-.- - . - - .  -. .- .. . ... _._. . .. . 

I D ! 

4 169 1 - LomnoN 

2/26/92 I 

SAMPLE ANALYrE ANALYTECONCENTRAnON 
 ATE (ug/l). LAB QUALIFIERS. 

AND VALIDATION CODES 

JOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES %E 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED METALS 
AREA 5 W&I DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UHSU 6 ROUNDWATER 

, 

FIGURE 4.6-32 JUNF 1009 
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0 50 100 - 
SCALE IN FEET 

.-- J' 

POND 
142.1 2 

EX P IANATlO N 

I N DlVl D UAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
41691 O (ALLUVIAL) 

UHSU = UPPER HYDROSTRATIGRAPHIC 
UNIT 

41691 - L m n o N  
2/26/92 I I 

SAMPLE ANALm ANALMEACTMM 
DATE (pCi/l)# AND VWDAllON LAB QUALIFIERS, CODES 

NOTES: 1. ALL ANALME ACTMTlES ARE REPORTED 

IN pCi/l. ANALME ABBREMATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON RGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEMATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RADIONUCLIDES 
AREA 5 W&I DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
UHSU 6 ROUNDWATER 

JUNE 1995 FIGURE. 4.6-34 
02)6Rl200 1=1a 5/2/35 
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SCALE IN FEET 
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W&l POND 
IHSS 142.12 

I., a\ 

W + 

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

MONITORING WELL 
41691 O (ALLUVIAL) 

UHSU = UPPER HYDROS 
UNIT 

RATIGRAPHIC 

4 169 1 - LoanoN 
2/26/92 I I 

SAMPLE ANALME ANALMEACTMTY 
DATE (pCi/l), LAB QUALIFIERS, 

AND VALIDATION CODES 

VOTES: 
1. ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DnECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Go1 den, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RADIONUCLIDES 
AREA 5 W&l DRAINAGE) 

1st QUARTER 1991 - 4th QUARTER 1993 
USHU & ROUNDWATER 

FIGURE 4.6-33 JUNE 1995 

5/2/95 OU6R11188 1=1C 
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EX P IANATIO N I ---- 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED ON 
\ 

' ' PHOTOGRAPHS (SECTION 2.2.3) 

,' /' 

1;- 
0 MONITORING WELL 

77492 (ALLUVIAL) 

. 

77492 -LOCATION 

2/26/92 7-T-L  SAMPLE ANALYE ANALYlE COMcENTRAnON 

DATE (ug/l), LAB QUALIFIERS. 
AND VAUDATDN CODES \ j 

0 
0 
0 

i B OLD OUTFALL IHSS 143 & $ I  /\\@ 
- VOLATILE - SEMIVOLATILE 

3.OEtaov 
7.N-01V 
2.E-01v 
1.E-OlV 
6.K-01V 
2oE-01v 
2.oEtoov 
6.0E-OlV 
7.E-01V 
6.a-01V 
1.E-OlV 

2EtoQJ* 
aoEtocus 

JOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES %E 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

,U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden , Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
AREA 6 IHSS 143 R UHSU GR 6 UNDWATE 

QUARTER 1991 - 4th QUARTER 993 1 s  

FIGURE 4.6-35 JUNE 1995 

5/2/35 OU6Rl147 l=lM: 
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EX PLANATION 

z 1 INDIVIDUAL HAZARDOUS 4 SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 
AREA BASED ON 
INTERPRETATION OF AERIAL 

\ ‘ 
‘ ‘ PHOTOGRAPHS (SECTION 2.2.3) , 

0 MONITORING WELL 
77492 (ALLUVIAL) 

n 
0 
0 

77492 - LOCATION 

OLD OUTFALL AREA/ SAMPLE ANALWE ANALYTECOWENTRAnON 

AN0 VWDATlON CODES 
DATE (ug/l). LAB QUALIFIERS. 

.Y 

JOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

r 

IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE, 

w 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL METALS 
AREA 6 IHSS 143) 

1st QUARTER 1991 - 4th QUARTER 1993 
UHSU GR 5 UNDWATER 

FIGURE 4.6-36 JUNE 1995 
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W + 751.r300 

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b) 

BOUNDARY OF OLD OUTFALL 

INTERPRETATION OF AERIAL 
\ AREA BASED ON 
\ 

' ' PHOTOGRAPHS (SECTION 2.2.3) 

0 MONITORING WELL 
77492 (ALLUVIAL) 

, ,774; yLT 
2/26/92 

SAMPLE ANALYE ANALME CONCENTRATlON 

AND WIDATION CODES 
DATE (ug/l). LAB QUAUflERS, 

VOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

\ 

FIGURE 4.6-37 JUNE 1995 



0 50 100 

U 0 
0 

\ 

[I--, ‘-- 

,;’ - r’\ I 774921 
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BUILDING 
77 1 

w 
N 51,000 + I *  

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE t1992b) 

BOUNDARY OF OLD OUTFALL 
\ AREA BASED ON 
\ INTERPRETATION OF AERIAL ‘ ‘ PHOTOGRAPHS (SECTION 2.2.3) 

0 MONITORING WELL 
(ALLUVIAL) 77492 

, I,,;, 
2/26/92 

NOTES: ’ 

1. ALL ANALME ACTIVITIES ARE REPORTED 
IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

TOTAL RADIONUCLIDES 

R UHSU GR 6 UNDWATE 
AREA 6 IHSS 143 

1st QUARTER 1991 - 4th QUARTER 1993 

JUNE 1995 FIGURE 4.6-38 
OU6R1189 l = I M  5/2/55 
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EX PIAN AT ION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITE (DOE 1992b 

BOUNDARY OF OLD OUTFALL 
AREA BASED ON 
INTERPRETATION OF AERIAL 

\ 
\ 

' ' PHOTOGRAPHS (SECTION 2.2.3) 

0 MONITORING WELL 
77492 (ALLUVIAL) 

, ,774; 
2/26/92 

SAMPLE ANALME A F u L y l E A c ~  
(pCi/l), LAB PUAUFIERS. ' DATE AND VAUDAlWN C O B  

\ 

JOTES: 
1 .  ALL ANALME ACTIVITIES ARE REPORTED 

IN pCi/l. ANALME ABBRMATIONS, 
LAB( QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
M E A N  PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

DISSOLVED RADIONUCLIDES 
AREA 6 IHSS 143 
UHSU GR UNDWATE R 1st QUARTER 1991 6 - 4th QUARTER 1 9 9 3  

JUNE 1995 FIGURE 4.6-39 
5/2,/es OU6R1201 1=100 



EXPLANATION 

+ 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

0 SURFACE WATER (BASEFLOW) 
GSIO SAMPLING SITE 

(SW67593) 

GS10 - GAUGING STATION # 1 0  

SW118 - SURFACE WATER # 1 1 8  

SW67593 * LOCATION 

SAMPLE . ANALYE A N A L v l E C O N C ~ l O N  

AND VWDAllON COOa 
DATE (ug/l). LAB OUWRERS, 

(V) - VOLATILE 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
OU6 DRAINAGES 
SURFACE WATER 

( BASEFLOW) 

JUNE 1995 FIGURE 4.7-1 
4/25/95 ou6R1133 1-12( 
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EX P LANATlO N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

0 SURFACE WATER (BASEFLOW) 
GS1O SAMPLING SITE 

(SW67593) 

GSlO - GAUGING STATION #10 

SW1 I8  - SURFACE WATER # 1 1 8  

2/26/92 I / I I !  
SAMPLE ANALME ~ ~ C O M C E N T R A T ~ O N  

DATE (ug/l). LAB OUWRERS, 
AND VAUWlWN CODES 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envlronmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL METALS 
OU6 DRAINAGES 
SURFACE WATER 

(BAS E FLO W) 

JUNE 1995 

OU6R1164 1=120( 

FIGURE 4.7-2 
4/25/95 



+ 

_ I  

+ 
EX P LANATlO N 

I N DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

SURFACE WATER (BASEFLOW) 
SAMPLING SITE 

0 
GSlO 

(SW67593) 

GSlO - GAUGING STATION # 1 0  

SW118 - SURFACE WATER # 1 1 8  

2/26/92 I I I I  1 
SAMPLE ANALm ANALYlECONCENTRAlION 

AND VWDAT#)N CODES 
DATE (ug/l). LAB OUWnERS, 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS; 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNl 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED METALS 
SURFACE OU6 DRAINAGES WATER 

(BASE FLOW) 

FIGURE 4.7-3 JUNE 1995 

4/25/95 Ou6R1166 1-1200 



EX PLANATI 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

0 SURFACE WATER (BASEFLOW) 
GS1O SAMPLING SITE 

(SW67593) 

GS10 - GAUGING STATION # 1 0  

S W l 1 8  - SURFACE WATER #118 

. -  

2/26/92 

SAMPLE 1 / 1 I  AN4Lm ANALMEACTMTY 1 
(pCi/l), LAB QUAUflERS. ME 

AND vwoATloN CODES 

rlOTES: 
1. ALL ANALVE ACTMTIES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4- 1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL RADIONUCLIDES 
OU6 DRAINAGES 
SURFACE WATER 

(BASEFLOW) 

FIGURE 4.7-4 JUNE 1995 

1/25/95 OU6R1163 1 ~ 1 2 0 0  



EXPLANATION 

INDIVIDUAL HAZARDOUS 0 SUBSTANCE SITES 

0 SURFACE WATER (STORM 
GSIO 'EVENT) SAMPLING SITE 

(SW68893) 

GSlO - GAUGING STATION #10 

SW118 - SURFACE WATER #I 1 8  

SW68893 
2/26/92 

- LOCATION 

SAMPLE w m  ANALMECONcmnoN 

AND VWDATION CODES 
DATE (ug/l). LAB QUALIFIERS. 

(V) - VOLATILE 
(SV) - SEMlVOlATlLE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE D!CrECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
OU6 DRAINAGES 
SURFACE WATER 
(STORM EVENT) 

FIGURE 4.7-5 JUNE 1995 

4/25/95 ou6R1134 15=1200 



t 
EXPLANATION 

I NDlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

0 SURFACE WATER (STORM 
GS1O EVENT) SAMPLING SITE 

(SW68593) 

GSIO - GAUGING STATION #10 

SWll8 - SURFACE WATER #118 

, , S W 6 7  ,TL; 
2/26/92 

SAMPLE ANALYE ANALYlECONCENTRI\TION 
DATE (ug/l). LAB OUWRERS. 

AND vwDAnoN CODES 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON flGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Envtronmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL METALS 
OU6 DRAINAGES 
SURFACE WATER 
(STORM EVENT) 

FIGURE 4.7-6 JUNE 1995 

4/25/95 OU6R1178 1=1200 



+ 
EXPLANATION 

I N D IVI D UAL HAZARDOUS 0 SUBSTANCE SITES 

0 SURFACE WATER (STORM 
GSIO EVENT) SAMPLING SITE 

(SW68593) 

GS10 - GAUGING STATION # 1 0  

S W 1 1 8  - SURFACE WATER # 1 1 8  

SW68793 LOCATION 

SAMPLE ANALYE ANALME CONCENTRAllON 
(ug/l). LAB OUAUflERS. 

AND vwwnoN coou DATE 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBRMATIONS,' 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUN 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

~~ ~ ~~ 

U.S. DEPARTMENT O f  ENERGY 
Rocky Flats Envlronrnental Technology Slte 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED METALS 
OU6 DRAINAGES 
SURFACE WATER 
(STORM EVENT) 

;FIGURE' 4.7-7 JUNE 1995 
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EX P LANATIO N 

I NDlVl DUAL HAZARDOUS a SUBSTANCE SITES 

0 SURFACE WATER (STORM 
GSIO EVENT) SAMPLING SITE 

(SW6859 3) 

GSlO - GAUGING STATION # 1 0  

S W l l 8  - SURFACE WATER # 1 1 8  

,SW6;3 ,--LO: 

2/26/92 

SAMPLE ANALME ANALYrEAcTMM 
DATE (pCi/l). AND VALIDATION LAB OUWFIERS, CODES 

NOTES: 
1. ALL ANALYTE ACTMTIES ARE REPORTED 

IN pCi/l. ANALYTE ABBROIIATIONS, 

LAB PRESENTED QUALIFIERS, ON FIGURE AND VALIDATION 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

CODES ARE 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

t INDICATES THIS RESULT IS AN AVERAGE OF M E  

~ 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL RADIONUCLIDES 
OU6 DRAINAGES 
SURFACE WATER 
(STORM EVENT) 

FIGURE 4.7-8 JUNE 1995 

OU6RI177 1- 1200 +%/EO 



EX P LAN AT I 0 N 

IN DlVl DUAL HAZARDOUS c] SUBSTANCE SITES 

0 SURFACE WATER SAMPLE SITE 
(POND WATER) 

SW60892 

SW64892 - LOCATION 

2/26/92 I I I d  1 
SAMPLE ANALYTC: ANALYTECONCENTR4TlON 

AND VWMllON CODES 
DATE (ug/l). LAB QUWLlERS. 

(V) - VOLATILE 
(SV) - SEMIVOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED ‘ 

IN ug/l (parts per billion). ANALME ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
, THE .CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE .SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
)I-N-BUTYL PHTHALATE AND METHYLENE CHLORIDI 

IHSSS 142.1 - 142.4) b OND SURFACE WATER 

FIGURE 4.7-9 JUNE 1995 

OU6R1128 1 ~ s o O  4/25/95 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW6 1 792 

SW61792 - LOCATlON 

SAMPLE ANALYTE ANALME CONCENTRATION 

AND VWDATION CODE 
OAT€ (ug/l). LAB QUALIFIERS, 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALME ABBREVIATIONS,. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES M I S  RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE -UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL METALS 
IHSSs 142.1 - 142.4) 6 OND SURFACE WATER 

4/25/95 OU6R1171 1=30( 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW6 1 692 

SW6 1692 - LoanoN 
2/26/92 rirlr 
SAMPLE ANALYTE ANALYE CONCENlRAllON 

(ug/l), LAB QUALIFIERS. 
AND VWDAnON CODES 

DATE 

IOTES: 
I. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

L ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Go Id en. Colorado Technology Site 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED METALS 

OND SURFACE WATER 
142.1 - 142.4) 

FIGURE 4.7-1 1 JUNE 1995 

OU6RI 158 1 =3OO 4.!25?'95 



EX P LANATl ON 

1-1 INDIVIDUAL HAZARDOUS \-I SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW6 1 892 

SW78392 - LOCATION 

2/26/92 I 

SAMPLE ANALYTE ANALYE KmmY 
(pCi/l), LAB QUALIFIERS. 

AND VALIDATION CODES 
DATE 

\JOTES: 
1. ALL ANALYTE ACTlVlTlES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology S.ite 

Go1 d e n , Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL RADIONUCLIDES 
IHSSS 142.1 - 142.4) 
OND SURFACE WATER b 

JUNE 1995 

OU6RI 174 1 =300 

FIGURE 4.7- 1 2 
,,t.:,c ;,7,q . L -8,  t ~ 



EXPLANATION 

INDIVIDUAL HAZARDOUS LrT SUBSTANCE SITES 

POND SURFACE WATER . 
SAMPLE SITE 

SW60592 

SW60592 - LoanoN 

SAMPLE ANALME AN4LYlfACTMTY 
(pCi/l), LAB OUALIFIERS. DATE 

AND VALIDATION CODES 

JOTES: 
1 .  ALL ANALME ACTlWTlES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED RADIONUCLIDES 

OND SURFACE WATER 
142.1 - 142.4) 

FIGURE 4.7-1 3 JUNE 1995 

; :2:,,,+$. OU6Rll68 1 =SO[ 



EX PMNATI €I N 

IN DlVl DUAL HAZARDOUS ml SUBSTANCE SITES 

POND SURFACE WATER ~ ~ 6 4 2 9 2  0 SAMPLE SITE 

SW64 192 - LOCATION 

SAMPLE ANALylE ANALME CONCENTRATION 
DATE (ug/l). LAB 0UALIflER.S. 

AND VUDATION CODES 

(V) - VOLATILE 
(SV) - SEMIVOLATILE OTES: 

. ALL ANALYE CONC€NTRATIONS ARE REPORTED 
IN ug/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.2-1 

. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

REAL AND DUPLICATE SAMPLE RESULTS. 
k INDICATES THIS RESULT IS AN AVERAGE OF THE 

:D) INDICATES THE SAMPLE WAS COLLECTED TO A 
DEPTH OF 4.5 FEET. 

b 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Golden. Colorado Technology Slte 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
ACETONE AND DI-N-BUTYL PHTHALATE 

OND SURFACE WATER 
J.4225 - Y .!.4_2,9_) 

FIGURE 4s7-14 JUNE 1995 

I ,  OU6R1131 1=300 .I ' -1 ,  y:, 



EX P LANATIO N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

0 POND SURFACE WATER 
~ ~ 6 4 1 9 2  SAMPLE SITE 

SW64892 - LOCATION 

SAMPLE ANALYTE ANALYTE CONCENTRATION 
(ug/l). LAB OUALIFIERS. DATE 

AND VALlDAllON CODES 

(V) - VOLATILE 

NOTES: 
1 .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion). ANALYrE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALC LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ORGANIC COMPOUNDS 
IHSSS 142.5 - 142.9) \ OND SURFACE WATER 

JUNE 1995 FIGURE 4.7- 1 5 
11 2c,,,igg OU6Rll32 1 =SO0 



E X P I A N  AT I 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW64392 

SW64392 - L o a n o N  

2/26/92 I 

SAMPLE ANALME ANALYTE CONCENTRAllON 
DATE (ug/l). LAB QUAUFIERS. 

AND VALIDATION CODES 

JOTES: 
1 .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 CHEMICAL DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

A DEPTH OF 4.5 FEET. 

2 .  ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

(0) INDICATES THE SAMPLE WAS COLLECTED TO 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL METALS 
IHSSS 142.5 - 142.9) b OND SURFACE WATER 

FIGURE 4.7- 1 6 JUNE 1995 

OU6RI 1 72 1 =300 
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n 

EXPLANATION 

' INDIVIDUAL HAZARDOUS 1-1 SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW64492 

SW64492 - LmnoN 

SAMPLE ANALYTE ANALylE CONCENTRAllON 

AND VALIDATION CODES 
DATE (ug/l). LAB QUWFIERS. 

VOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (ports per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
M E  CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

(0) INDICATES THE SAMPLE WAS COLLECTED TO 
A DEPTH OF 4.5 FEET. 

* INDICATES MIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED METALS 

OND SURFACE WATER 
142.5 - 142.9) 

FIGURE 4.7- 17 JUNE 1995 

, 
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a 

E X P LAN AT I 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE . .. . 

SW64392 d 

SW64392 - LoanoN 

SAMPLE ANALME ANALYlEAcmmy 
DATE (pCi/l), LAB QUALIFIERS. 

AND VWDAnON CODES 

JOTES: 
1. ALL ANALME ACTlVlTlES ARE REPORTED 

IN pCi/l. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

(D) INDICATES THE SAMPLE WAS COLLECTED TO 
A DEPTH OF 4.5 FEET. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL RADIONUCLIDES 

OND SURFACE WATER 
142.5 - 142.9) 

FIGURE 4.7-1 8 JUNE 1 9 9 5  
; $%?, :gz. OU6Rll75 1 =SO( 1 L., 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW64192 

SW64192 - LoCnnoN 

SAMPLE ANALrrE ANALmAcTMTY 
(pCi/l), LAB OUALIFIERS. 

AND VALIDATION CODES 
DATE 

JOTES: 
1 .  ALL ANALYTE AVTNlTlES ARE REPORTED 

IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

A DEPTH OF 4.5 FEET. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

(D) INDICATES THE SAMPLE WAS COLLECTED TO 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Go1 d e n. Colorado Technology Site 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC DISSOLVED RADIONUCLIDES 
IHSSs 142.5 - 142.9) 
OND SURFACE WATER 6 

JUNE 144s FIGURE 4.7- 19 
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EX P LANATI 0 N 

. INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

0 SURFACE WATER SAMPLE SITE 
SW64792 [POND WATER) 

SAMPLE ANALYTE ANALYTE CONCENTRATION 
DATE (ug/l). LAB QUALIFIERS. 

AND VALIDATION CODES 

(V) - VOLATILE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/l (parts per billion(). ANALME lABBREVIATIOWS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 

. PRESENTED ON FIGURE 4.4-1. 
2. ALL LOCATIONS SHOWN CON THIS MAP WERE 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Co I orado 

OPERABLE UNIT NO. 6 
PHA'SE I RFIfRI REPORT 

SUSPECT VOLATILE 0:RGANIC COMPOUND 
(IHSS 142.1 2) 
POND WATER 

FIGURE 4.7-20 JUNE 1995 
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EX P LAN AT1 0 N 

I NDlVl DUAL HAZARDOUS r A  SUBSTANCE SITES 

POND SEDIMENT SAMPLE SITE v 
SED63892 

SAMPLE ANALYE ANALME CONCENTRATION 

AND VALIDATION CODES 
DATE (mg/kg). LAB QUALIFIERS. 

IOTES: 
I .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN mg/kg (parts per million). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

?. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U S .  DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Stte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC METALS 
(IHSSS 142.5 - 142.9) 

POND SEDIMENTS 
0'-2' DEPTH 

JUNE 1995 FIGURE 4.8- 1 2 



EX P LAN AT1 0 N 

' INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

POND SEDIMENT SAMPLE SITE v 
SED63892 

2/26/92 

SAMPLE I h l !  ANALME W Y l E  CONCENTRAnON 

DATE (mg/kg). IAB QUALIFIERS, 
AND VWDAnON CODES 

VOTES: 
1 .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN mg/kg (ports per million). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

(IHSSs PCOC 142.5 METALS - 142.9) 

POND SEDIMENTS 
2' - 4' DEPTH 

FIGURE 4.8- 1 3 . IIINF ioac, 

3/12/94 OU6R1212 1 =300 



SED64292 . 

- 0 150 300 ,,,-..-.---- 

SCALE IN FEET 

EX P LAN AT1 0 N 

I NDlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE 
SED63892 

SED64392 + LOCATION 

SITE 

2/26/92 

1 / 1 1  1 
SAMPLE ANALWE ANALYE CONCENTRAnON 

AND VALIDATION CODES 
DATE (ug/kg). LAB QUALIFIERS. 

(V) - VOLATILE 
(SV) - SEMIVOLATILE 

NOTES: 
1.  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALME ABBREVIATIONS, 
LAB QWLIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. . 

3. ALL SAMPLES WERE COLLECTED FROM A DEPTH 
OF 0 TO 2 FEET UNLESS OTHERWISE INDICATED 
WITH A DEPTH NOTATION BESIDE THE LOCATION 
CODE. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Cglorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS:, 
2-BUTANONE, ACETONE, BIS(Z-ETHYLHEXYL)PHTHALATE, 
BUTYL BENZYL PHTHALATE, DI-N-OCML PHTHALATE, 

. METHYLENE CHLORIDE, TOLUENE 
(IHSSS 142.5 - 142.9) 

POND SEDIMENTS 

FIGURE 4.8-9 JUNE 199: 

~ , / f e j  $5 OU6RI 129 1 4 0  



E 
SCALE IN FEET r SED62592 

\J' SEi62692 
. ' %  ' 

,,-. 

1 .OE+02JA I 

SED62392 

EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 

SED63692 

SAMPLE ANALME ANALYE CONCENTRAllON 
DATE (ug/kg). ME QUALIFIERS. 

AND VALIDATION CODES 

(SV) - SEMIVOLATILE 
(P) - PESTICIDES/PCBS 

NOTES: 
1.  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE . 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SEMIVOLATILE ORGANIC COMPOUNDS 

(IHSSs 142.5 - 142.9) 
POND SEDIMENTS 

0'-2' DEPTH 

, AND PESTICIDES/PCBs 

JUNE 1995 FIGURE 4.8- 10 
6/4,,,95 OU6RI 130 1 =30( 
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5.9E+02JV 8.4E+OlJA 

5.6 E + 0 ZV 
4.3E+02JA 
5.7E+02JA 

2.7E+02JA 
3.5E+02JA 
6SE+02V 
1.4E+ON 
3.OE+02JA 
6.9E+O2V 
l.PE+OJV 

1 .SE+OJV j 
i 

I 

I 
I 
I 

\, 
I 

11/16/92 
11/16/92 
11/16/92 
11/16/92 
11/16/92 
11/16/92 
11/16/92 
11/16/92 
11/16/92 

11/16/92 
11/16/92 
11/16/92 
11/16/92 

<;cj> 1 1 / 1 6/92 
-,-- 1 1 / 1 6/92 

EX P IAN AT1 0 N 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED64292 

SED64892 LOCATION 

2/26/92 7-7-F SAMPLE ANALWE ANALME CONCENTRAllON 

(ug/kg). LAB OUALIRERS. 
AND VAUDAllON CODES 

DATE ~ 

(SV) - SEMIVOLATILE 
(P) - PESTICIDES/PCBS 

IOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE ' SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DMATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SEMIVOLATILE ORGANIC COMPOUNDS 
AND PESTICIDES/PCBs 

(IHSSS 142.5 - 142.9) 
POND SEDIMENTS 

2'-4' DEPTH 

JLJNF 1009  FIGURE 4.8-1 1 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED63892 

SED63892 - LwnoN 

SAMPLE ANALME ANALYIE AcnvlM 
(pCi/g). LAB QUALIFIERS. DATE 

AND VWDATION CODES 
JOTES: 
1 .  ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 

1. ALL LOCATIONS SHOWN ON THIS MAP WERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Go I den, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

JUNE 1995 FIGURE 4.8-1 4 
<>;:'>:q$ OU6RI 152 1 =300 I -I1 



EXPLANATION 

,-/71 INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED63892 

, ,SED;92, - LT 
2/26/92 

SAMPLE ANALYTE ANALME ACmmY 
(pCi/g). LAB QUALIFIERS, 

AND VALIDATION CODES 
DATE 

VOTES: 
1. ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DOIIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
(IHSSS 142.5 - 142.9) 

POND SEDIMENTS 
2’-4’ DEPTH 

JUNE 1995 FIGURE 4.8- 1 5 
OU6Rll66 1400  

I 
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EXPLANATION 

IN D lVlD UAL HAZARD0 US 
SUBSTANCE SITES 

'I POND SEDIMENT SAMPLE SITE 

SED64592 

SAMPLE ANALYlE ANALYlE CONCMTRAllON 

AND VUDATION CODES 
DATE (ug/kg). LAB QUALIFIERS. 

~ (V) - VOLATILE 
(SV) - SEMIVOLATILE 

NOTES: 
1 .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

SAMPLED. RESULTS ARE, SHOWN ONLY WHERE 
THE CHEMICALS WERE ,DETECTED. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

e INDICATES THIS R E S U L ~  IS AN AVERAGE OF THE 
REAL AND DUPLICATE ~ M P L E  RESULTS. 

U.S. DEPARTMENT~OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Co I orado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
2 - B UTANON E, ACE TON E, 

BIS(2-ETHYLHEXY L)PHTHAUTE, TOLUENE 

4 8HSS. 142.1 2 
P ND SEDIMEN S 

JUNE 1995 

OU6RI 123 1 = 100 

FIGURE 4.8- 1 6 
6/6/95 
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EXPLANATION 

IN DlVl DUAL HAZARDOUS m 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED64592 

SAMPLE ANALME ANALME CONCENTRAnON 

AND VWDAnON CODES 
DATE (ug/kg). LAB QUALIFIERS, 

(SV) - SEMIVOLATILE 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4- 1 .- 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

S EM IVO LATI LE ORGAN IC COMPO UN DS 
AND PESTICIDES/PCBs 

(IHSS 142.12 
POND SEDIMEN 

FIGURE 4.8- 17 JUNE 1995 

r/15j'9 4 OU6R1124 1 ~ 1 0 1  



EX P LAN AT I Q N 
.C 

INDIVIDUAL HAZqBDOUS 
SUBSTANCE SITES 

POND SEDIMENT SAMPLE SITE v 
SED61 892 

SED6 1692 - LOCATION 

2/26/92 I I 

SAMPLE ANALME ANALME CONCENTRA~~$ 
DATE (ug/kg). LAB QUALIFIERS. 

AND VALIDATION CODES 

R: 

NOTES: 
1 .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (parts per billion). ANALYTE ABBREVIATIONS, 
LAB BUALIFERS, AND VALIDATION eODLS AB€ 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
THE CHEM!CAIS WERE DETECTED: 

REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY-, . 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ADDITIONAL PCBs 
(!HSSs 142,l - 142.4) 

POND SED1 M ENTS- -' 

FIGURE 4;8-18 JUNE 1995 

' I ! ,  , 2:' OU6R1330 1 =300 
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EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE .'SITE 
SED6 1 492 

SED61492 - LocmoN 
2/26/92 I I 

SAMPLE ANALME ANALME XmmY 
DATE (pCi/g). LAB OUAUFIERS, 

AND VALIDATION CODES 

IOTES: 
. ALL ANALME ACTlVlTlES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

!. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden , Co lo cad o 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ADDITIONAL RADIONUCLIDES 
(IHSSS 142.1 - 142.4) 
. POND SEDIMENTS 

JUNE 1995 FIGURE 4.8- 19 
, . _ _  

,,:,::1 t'y:', OU6R1331 1 =300 9: . .. 



EXPLANATIQN 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 

SED63692 

SED64392 L O ~ O N  

SAMPLE ANALYE ANALME CONCENTRAllON 
DATE (ug/kg). LAB OUALIRERS. 

AND W!D4T!ON CODES 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALYTE ABBREVIATIONS. 
LAB QUALIFIERS, AND' VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ADDITIONAL PCBs 
(IHSSS POND 14Z15 SEDIMENTS-' - 142.9) 

JUNE 1995 

OU6R1332 1 =30( 

FIGURE 4s8-20 
6 j .2, ;,q z, 

.c .. . 
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EXPLANATION 

IN DlVl D UAL HALRDO US -1 SUBSTANCE SITES 

POND SURFACE WATER 
SAMPLE SITE 

SW64792 

SW64792 + LOCATION 

SAMPLE ANALME ANUYlE CONCENTRATION 

AND VALIDATION CODES 
DATE (ug/l). LAB QUALIFIERS. 

IOTES: 
I .  ALL ANALME CONCENTRATIONS ARE REPORTED 

IN uq/l (parts per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

?. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC TOTAL METALS 
(IHSS 142.12 

POND SURFACE 

JUNE 1995 FIGURE 4.7-21 
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0 
0 

GS03 

0 
GS10 

0 
SW118 

NOTES: 

EXPLANATION 

IN DlVl D UAL HAZARD0 US 
SUBSTANCE SITES 

STREAM SEDIMENT SAMPLING 
SITE (SED68492) 

GSlO - GAUGING STATION #10 

SURFACE WATER #11-8 

2/26/92 I I I I  I 
SAMPLE ANALYE ANALYE CONCENTRATION 

AND VALIDATION CODES 
DATE (ug/kg). LAB QUALIFIERS. 

(V) - VOLATILE 
(SV) - SEMIVOLATILE 

1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 
IN ug/kg (ports per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE . 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
ACETONE, BIS 2-ETHYLHEXYL PHTHALATE, 

AND METHYLENE CHLORIDE 
OU6 DRAINAGES 

STREAM SED1 M ENTS 

UTYL BENZYL PHT i ALATE, DI-N-B 1 TYL PHTHALATE 

JUNE 1995 FIGURE 4.8-1 - 
3/18/95 OU6R1121 1~1200 
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0 
GS03 

0 
GSlO 

0 
SWll8 

EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

STREAM SEDIMENT 'SAMPLING 
SITE (SED68492) 

GSlO - GAUGING STATION #10 

SURFACE WATER #118 

, ,SEDy392, - 7 
2/26/92 

SAMPLE ANNME ANALME CONCENTRAllON 

AND VWDATlON CODES 
(mg/kg), LAB QUALIFIERS, DATE 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN mg/kg (ports per million). ANALYrE ABBREVIATIONS. 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS M A P  WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNI 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

FIGURE 4.8-3 JUNE 1995 
h.-- ,. .. - 

11/15/y, OU6R1162 1=12( 



.- 

EXPLANATION 

INDIVIDUAL HAZARD0 US 
SUBSTANCE SITES 

0 STREAM SEDIMENT SAMPLING 
'GS03 SITE (SED68492) 

0 
GSlO GSlO - GAUGING STATION #10 

sw118 0 SURFACE WATER #118 

SED69992 - LOCATION 

SAMPLE ANALm ANALMEACTMM 
(pCi/g), LAB QUALIFIERS. 

AND VAUDAnON CODES 
DATE 

\IOTES: 
1. ALL ANALYTE ACTIVITIES ARE REPORTED IN pCi/g. 

TRITIUM IS REPORTED IN pCi/l. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE THE 
CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULJS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 
OU6 DRAINAGES 

STREAM SEDIMENTS 

JUNE 1995 

OU6R1161 1=12( 

FIGURE 4.8-4 



a 
11/12/92 
11/12/92 
11/12/92 
11/12/92 

,/;-=.’ 
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EXPLANATION 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED6 1592 

SED64892 + LOCATION 

2/26/92 d d  4 
SAMPLE ANALYE ANALylE CONCENTRAnON 

(ug/kg), LAB OUALIRERS. 
AND VAUDAnON CODES 

DATE 

(V) - VOLATILE 
(SV) - SEMIVOLATILE 

NOTES: 
1 .  ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Golden. Colorado Technology Site 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

SUSPECT ORGANIC COMPOUNDS: 
2-BUTANONE, ACETONE, 

BIS(2-ETHYLHEXYL PHTHALATE, 
BUTYL BENZYL P THALATE, 

(IHSSS 142.1 - 142.4) 
POND SEDIMENTS 

DI-N-OCTYL PHTHALATE, L AND TOLUENE 

FIGURE 4.8-5 JUNE 1995 

OU6Rll27 1-300 t./lJ19:, 



EX P LAN AT1 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

POND SEDIMENT SAMPLE SITE v 
SED6 1892 

SED61 692 - LOCATION 

SAMPLE ANALME ANALME CONCENTRAnON 
(ug/kg). LAB OUALIFIERS. 

AND VALIDAnON CODES 
DATE 

(V) - VOLATILE 
(SV) - SEMIVOLATILE 
(P) - PESTICIDE/PCB 

NOTES: 
1. ALL ANALME CONCENTRATIONS ARE REPORTED 

IN ug/kg (ports per billion). ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden. Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

VOLATILE AND SEMIVOLATILE ORGANIC 
COMPOUNDS AND PESTICIDES/PCBs 

(IHSSS 142.1 - 142.4) 
POND SEDIMENTS 

JUNE 1995 FIGURE 4.8-6 

4/25/95, OU6R1126 1 =300 



E X P LAN AT I 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

POND SEDIMENT SED61 v 792 SAMPLE SITE 

SED61 692 LOCATION 

2/26/92 7 - J - T  SAMPLE /\NALm ANALYE CONCENTRAnON 

DATE (mg/kg). LAB QUALIFIERS, 
AND VALIDATION CODES 

NOTES: 
1. ALL ANALYTE CONCENTRATIONS ARE REPORTED 

IN mg/kg (ports per million). ANALYTE ABBREVIATIONS, 
LAB PRESENTED QUALIFIERS, ON FIGURE AND VALIDATION 4.4-1. CODES ARE 

SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNO 
MEAN PLUS 2 STANDARD DEVIATIONS. 
INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Go Ide n, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

(IHSSS PCOC 142.1 METALS - 142.4) 

POND SEDIMENTS 

JUNE 1995 FIGURE 4.8-7 

4,':5/:94 OU6R1210 1=30( 



EX P LANATl 0 N 

INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED6 1 492 

SED6 1492 - LmnoN 

SAMPLE ANALME ANALYlEAcTMTy 
DATE (PCVg). LAB QUAUFIERS. 

AND VALIDATION CODES 

\IOTES: 
1 .  ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALYTE ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE . 
PRESENTED ON FIGURE 4.4-1. 

2. ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUND 
MEAN PLUS 2 STANDARD DEVIATIONS. 

REAL AND DUPLICATE SAMPLE RESULTS. 
* INDICATES THIS RESULT IS AN AVERAGE OF THE 

. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Slte 

Golden, Colorado 

OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

PCOC RADIONUCLIDES 

POND SEDIMENTS 
(IHSSS 142.1 - 142.4) . 

JUNE 1995 FIGURE 4.8-8 
1:/18?’95, 

. 

OU6R1157 1=3OC 



EXPLANATION 

IN DlVl DUAL HAZARDOUS 
SUBSTANCE SITES 

v POND SEDIMENT SAMPLE SITE 
SED63892 

SED63892 + LoanoN 

SAMPLE ANALME ANALME Acmmy 
(pCi/g), LAB QUALIFIERS. 

AND VALIDATION CODES 
DATE 

JOTES: 
1 .  ALL ANALYTE ACTIVITIES ARE REPORTED 

IN pCi/g. ANALME ABBREVIATIONS, 
LAB QUALIFIERS, AND VALIDATION CODES ARE 
PRESENTED ON FIGURE 4.4-1. 

2 .  ALL LOCATIONS SHOWN ON THIS MAP WERE 
SAMPLED. RESULTS ARE SHOWN ONLY WHERE 
THE CHEMICALS WERE DETECTED ABOVE BACKGROUNC 
MEAN PLUS 2 STANDARD DEVIATIONS. 

* INDICATES THIS RESULT IS AN AVERAGE OF THE 
REAL AND DUPLICATE SAMPLE RESULTS. 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Environmental Technology Site 

Golden, Colorado 

.. . OPERABLE UNIT NO. 6 
PHASE I RFI/RI REPORT 

ADDITIONAL RADIONUCLIDES 
(IHSSS 142.5 - 142.9) 

POND SEDIMENTS 

FIGURE 4.8-21 JUNE 1995 

! f + l ,  ti; OU6R1333 140C 


